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PUBLIC NOTICES 


PUBLIC NOTICES 





he Director - General, 


India Store Department, Belvedere 
road, Lambeth, 8.E invites TEN 
DERS for 
SCHEDULE 1 

SPRINGS 
SCHEDULE 2 


1200 HELICAL 





2000 BUFFER PLUNGERS 
3. 70-KW DC. STEAM ENGINE 
GENERATING SET 

on the 13th March, 1928, for Nos, 1 
30th March, 1928, for No 


SCHEDULE 
DRIVEN” 
Tenders due 
and 2, and on the 


Forms of Tender obtainable from the above at a fee 


which will not be returned) of 5s. for each schedule 
7849 
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ssistant Engineers (10) 
REQUIRED by the GOVERNMENT 
of NIGERIA for the PUBLIC WORKS 
DEPARTMENT for two tours of not 
less than 12 nor more than 18 months’ 
service in the first instance. Subject to 
satisfactory service the officers appointed 
will be eligible at the expiration of three years’ ser- 
vice for confirmation in the permanent and pension- 
able establishment. Salary £480, rising to £920 a 
year. Outfit allowance of £60 on first appointment. 
Free quarters and passages and liberal leave on full 
salary. Candidates, preferably between 25 and 35 
; must bave passed the examination for 
possess a degree in civil engineering 
the | Institution as exempting from 
and “B* of the examination. Must 
have had proper technical training and preferably 
have had not less than two years’ subsequent expe- 
rience on large Engineering or Municipal Works.— 
Apply at once by letter, stating age. qua aliGentions 
and experience, to the CROWN AGENTS FOR THE 
COLONIES, 4, Millbank, Westminster, B. w 
juoting M/254. 7748 








° ~~ ° 
ssistant Engineers Re- 
QUIRED for the PUBLIC WORKS 
DEPARTMENT of the FEDERATED 
MALAY STATES for four years’ ser- 
. after which, subject to satisfactory 
service, the officers appointed will be 
eligible for confirmation in the perma- 
nent and pensionable establishment. It is probable 
that the number permanent appointments will be 
sufficient for those officers whose services have been 
entirely satisfactory, but no guarantee cap be given. 
if at the end of four years’ service an officer's ser- 
vices have been entirely satisfactory and he is not 
offered or declines further employment he will be paid 
a bonus of 2850 dollars. Salary 400 dollars a month, 
rising to 800 dollars by annual increments of 
25 dollars, plus a temporary non-pensionable allow- 
ance of 10 per cent. for bachelors ard 20 per cent. for 
married men. The exchange value of the dollar in 
ap - wd is at present fixed by the Government at 
4d., but its purchasing power in Malaya is con- 
siderably i than that of 2s. 4d. in the United 
om. No income tax at present imposed by the 
Federated Malay States Government. ‘ree passages 
provided. Candidates, age 23 to 26, preferably 
unmarried, must have received a good theoretical 
tentaing. preferably at a University or College recog- 
nised by the Institution of Civil Engineers, and 
possess Civil Engineering Degree or obtain such 
other diploma or distinction in engineering as the 
Secretary State may decide in any particular case, 
or have completed articles with a civil engineer of 
cooi standing and have passed the examination for 
Associate Membership of the Institution of Civil 
Engineers. In addition candidates must have had 
at feast one year’s practical experience of civil engi- 
neering ander a qualified civil engineer —Apply at 
once by letter, giving brief details of qualifications 
and experience, oy stating age and whether mi 
to CROWN AGENTS FOR TH 

8, 4. Millbank, Westminster, 8.W. 1, ‘anal 

clearly at the head of application M/15224 7762 





COLL 





PRINCIPAL 


Waste 


W. GREGSON.) 


The Carbonisation 


Furnaces 





The Engineer 
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ivil Engineer Required 
by the OVERNMENT of the 
BAHAMAS for the Waterworks an 
Sewerage Department for three years’ 
service, and possible extension. Salary 
£800 a year with the prospect of rising 
to £1000 a year after about. one year's 
service. Free passages. Candidates, between 32 and 36 
years of age (an abatement of the age limit is allowed 
on account of war service), must have passed examina- 
tion for A.M.1.C_E. or possess a Degree in Civil Engi- 
neering recognisel by the Institution as exempting 
from Parts A and B of the examination. Must have 
had at least 8 years’ practical experience on Water 
works and Sewerage Construction and Maintenance, of 
which at lewt five years should have been in the 
Colonies. Must have a knowledge of Waterworks 
Management, the Maintenance of Pumping Stations, 
Reservoirs, Water Softeners, Chlorinating Plants, 
Water Towers, Water Mains, House Connections and 
Meters. Must also have a knowledge of Working of 
Newers,. Ejector Stations, Sedimentary Tanks and 
Activated a 1 Plant._-Apply at once by letter to 
the CROWN #ENTS FOR THE COLONIES, 4, 
Millbank, 8 w. i. stating age. qualifications and 
particulars of experience and quoting M/443. 7799 








ndian Service of 


ENGINEERS. 
The Secretary of State for India in 
Council will, in 1928, APPOINT NINE 


ASSISTANT EXECUTIVE ENGINEERS 
for ae Service, including, if possible, 
ONE MAN, who will appointed 
to the India —-F. branch in Burma. Except for 
this one appointment, every candidate must be a 
European British subject of non-Asiatic domicile. 

idates must have attained the age of 21 years 
atid must.not.have attained the age of 24 years on 
ist January, 1928. 

They must either (1) have obtained one of certain 
recognised University Degrees or other distinctions in 
engineering, or (2) have passed Sections A and B of 
the Associate Membership Examination of the Institu- 
tion. of Civil Engineers or been exempted by the 
institution from such examination, or (3) have passed 
the Associateship in Civil Engineering of the City and 
(+ailde Institute (Imperial College of Science and Tech- 
nology, South Kensington), or (4) produce the required 
cvemence that they are otherwise eligible under the 
Regulations. They must in addition have had at 
least. one full year’s practical experience of Civil 
Engineering. under a qualified. Civil. Engineer. 

Applications from candidates must reach the India 
Office not later than Ist April, 1928. Printed forms, 
together with information regarding the conditions ot 
appointment, may be obtained from the SECRETA 

and General Department, - India Office, 
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PUBLIC NOTICES 





Rombay, Baroda and Central 


INDIA RAILWAY COMPANY. 
The Directors are prepared to receive up to Noon on 
Wednesday, 14th March, TENDERS for the SUPPL 
of : 
GRINDING MACHINES. 

Tenders must be made on. forms, copies of which, 
with specification, can be obtained at these offices on 
payment of 10s. each, which will not be returned 
The Directors do not bind themselves to accept the 
lowest or any Tender 
8. G, 8, YOUNG, 

Secretary 
Offices : The White Mansion, 

91, Petty France, 8.W. 1, 

- ‘20th February, 1928. 7 


Me Water Board. 

TENDER. FOR DIVERSION OF MAINS 
VERLEY BRIDGE 

The CTEM . Water Board invite TENDERS for 


817 





DIVERTING their existing 36in., 30in., 24in., and 
15in, diameter MAINS at Beverley Bridge, Kingston 
Vale, together with the LAYING of a SHORT 


LENGTH of 2lin. diameter MAIN in the Portsmouth 
Road. 
The drawings, conditions of contract and specifica. 
tion may be inspected without charge at the offices of 
the Board, Chief Engineer’s Department (Room. 201), 
on and after Monday, 27th February, 1928, and may 
be obtained, together with forms of Tender, on the 
production of an official receipt for the sum of £2, 
which must be deposited with the Accountant to the 
Board and which will be returtied on receipt of a bona 
fide Tender accompanied by all the above-named docu 
ments and drawings. Such payments and applications 
must be made between the hours of 10 a.m. and 
4 p.m. (Saturdays, 10 a.m, and 12 noon). Cheques 
must be made payable to the Metropolitan Water 
Board and not to individuals. 
Tenders, enclosed in sealed envelopes addressed to 
the Clerk of the Board and endorsed ‘‘ Tender for 
Diversion of Mains, Beverley Bridge," must be 
delivered at. the offices. of the Board, Room 122, not 
later than 10 a.m. on Monday, 12th March, 1928. 
The Board do not bind themselves to accept the 
lowest or any Tender. 

STRINGE 


G. F. UR, 
Clerk of the Board. 


Offices of the Board, - 
ue, BE. 





Services 
Whitehall, 8.W. 1. 7338 


73, Rosebery-a 
20th Febcasry. "1928, 7815 








South Indian Railway Company, 


LIMITED, 


The Directors are prepared to receive TENDERS for 
the SUPPLY OF: 
AC ETYLENE ‘GENERATING PLANT AND 


Speci fic 
at the ¢ 
minster, 


Tenders, 


of the 
marked : 


and Accessories,"’ 


not later 

1928 
The 
the 
char 


° 
made of 2s. 


91, 


22n 


South 


Directors do 
lowest 


AUCESSORIES 

ations and forms of Tender will be available 
Jompany’s Offices, 91, Petty France, West- 
8.W. 1. 

to the Chairman and Directors 
Railway. Company, Limited, 
“ Acetylene Generating Plant 
left with the undersigned 
the 9th March, 


addressed 
Indian 
Tender for 
must be 
than 12 Noon on Friday, 
not bind themselves to accept 
or any Tender. 
se, which will not be returned, will 
6d. for each copy of the specification 
A. MUTRHEAD, 
Managing Director. 


be 


Petty France, 
Westminster, 5.W 


1, 
d February, 1928 7851 





Tihe Beng al and North-Western 
RAIL hs COMPANY, LIMITED. 
The Directors are prepared to receive TENDERS for 
the SUPPLY o 


374 BU FFERS 


(Loco, Carriage and Wagon), 


1850 LAMINATED SPRINGS, 
res8 — BOILER TUBES and 10 FLUE 
444 STEEL TYRES for LOCOMOTIVES, 
1500 STEEL TYRES for CARRIAGES and 
WAGONS, 
as per specifications to be seen at the Company's 
offices 
Tenders, addressed to the By yy and marked 


“* Tender 


name of firm tendering, 


Noon on T 


* or the case may be, with 
to “ye lodged not later than 
the 13th day of March, 1928. 


for Buffers,’ 


‘uesday, 


For each. specification a fee of 10s, will be charged, 
which cannot under any circumstances be returned. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 


237, saepem pause. 
Londor 2 


By Orden ¢ of the Board, 
. R. IZAT, 


paneging Director. 
Old Broad -stree 


2, 20th February, 1828, 7816 


Show. 





| 


NOTTINGHAM 


JULY 10th to 14th, 1928. 


EXHIBITION OF IMPLEMENTS, «ec. 
The Regulations and Forms of Application 
for Space are now ready. 


Applications for space must be made by 


TUESDAY, MARCH 20th, 1928. 
ENTRIES for Silver Medal close March Ist. 


Live Stock (except Riding and Driving Horses) 
entries close on MAY Ist; Riding and Driving 
Horses on MAY 3lst; Produce and Forestry on 
MAY 2lst; Flower Show on MAY 30th: 
Poult-y on MAY 31st; Plantations, Home 
Nurseries, Orchards and Fruit Plantations on 
MAY Ist. 
B. TURNER, Secretary, 
Rovat Acarovtrerat Soctery or Exocanp, 
16, Bedf« wd Square, London, W.C, 1. 


U" 


The 
acting 





PUBLIC REALTH ACT, 1875. 


an District of . Ruislip- 
WORTR LOS, PODDI. ESEX. 
10 STRACT 

Urban District Council of Ruisitp- Northwood, 
as the Sanitary Authority for the said Dis. 
trict, are prepared to receive TENDERS for WORKS 
of SEWERAGE and SEWAGE DISPOSAL. | The 
works will comprise 926 Yards of li5in. diameter 
Stoneware and 1718 Yards of l5in. diameter Cast 
Iron QOutfall Sewers, together with all Manholes, 
Ventilation Columns, &c., Concrete Equalising Tank, 
Circular Pump Well, Engine and Pump-house, and all 
Works incidental thereto. 

Particulars and specification may be obtained at 
the. offices of the Consulting Engineers, Messrs 
Howard Humphreys and Sons, 28, Victoria-street, 
Westminster, on and from Monday, the 27th of 
February, until Friday, the 9th of March, between the 
hours of 10 a.m. and 4 p.m., upon payment of a 
deposit of Three Guineas, which deposit will be 
returned upon receipt of a bona fide Tender which is 
not subsequently withdrawn by the contractor. 

The successful tenderer will be required to execute 
a contract and bond in a form to be prepared by the 
undersigned. 
Tenders must be on the official form, each Tender in 
. — envelope marked ‘“‘ Tender for Eastcote 
" . Tenders. must be accompanied by the 

—— conditions and specification as issued by the 
fae Engineers. 

Each Tender must be signed in ee handwriting of 
the tenderer or bis authorised age: 
The Council does not bind iteelt | to accept the lowest 
or any Tender. 
Tenders must reach the undersigned by 9 a.m. 
Friday, the 30th of March. 
Given under my hand the 22nd day of February, 


1928. 
EDMUND R. ABBOTT, 
Clerk to the Ruislip-Northwood U.D.C 
Council Offices, 
Northwood, Middlesex. 


ou 


7847 





We are Informed of the Forma- 


TION in Paris of an Association comprising 
les Ateliers et Chantiers de Bretagne, les Ateliers et 
Chantiers de la Seine Maritime (WORMS and CIE 
and la Societe Generale de Constructions eB, 4 
(Anatens Etablissements E. GARNIER and FAUC 
BEA 

This Association 
Haussmann, Paris, an office from which foreign 
nations desirous of ordering surface or submarine 
warships may obtain full information regarding the 
products of the Association, which are specially 
applicable to vessels of those classes, 


has opened at 55. Boulevard 


The Association specialises in the construction of 
turbines operating on the Rateau system, and of 
Diesel engines of the M.A.N. type 7821 
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PUBLIC NOTICES 


Administrative weep of 


NDON 
DIVISIONAL ENGINEER. 

The London County Council =... APPLICA. 
TIONS pom qualified engineers for the POSITION 
of an ENGLINEER-IN-C HARGE of a division of the 
Scenes r the Chief Engineer of the Council. The 
salary is £700 a year, rising by annual increments of 
£50 to £900 a year, and is subject to temporary addi- 
tions, the minimum remuneration being at present 
about £887 and the maximum about £1101. Candi- 
dates must possess recognised qualifications as civil 
engineers and have occupied positions of responsi- 
bility in the conduct of work and the supervision and 
management of staff. The duties will include the 
survey and inspection of the river ——- in 
London and such other duties as may be ass: > 

Applications must be made on the official form, 













copies of which (with full particulars) may be 
obtained by sending a stamped addressed foolscap 
envelope, marked Divisional Engineer,’’ to the 
Clerk of the Council, The County Hall, Westminster 
Bridge, 8.E.1. Forms must be returned not later 
than Friday. 16th March, 1928. Canvassing dis- 
qualifies. 
MONTAGU H. COX, 
7845 Clerk ot the _London County Council. 











SITUATIONS OPEN 


COPIES or Testmontats, NOT ORIGINALS, UNLESS 
SPECIFICALLY REQUESTED. 




























































Wy 4atz2 for _an_ Important Shipyard, a_ Sole 
ASSISTANT OUTSIDE YARD MANAGER; 
age 35 to 45; must be fully qualified, of varied ex- 
perience and capable of filling responsible position.— 
Replies will be treated | in strictest confidence.— 
Address, “‘SHIPYARD,”"" Wm. Porteous and Co., 
Advertising _Agents, ents, Glasgow. P4208 a 


W anreo. Qualified and Experienced CIVIL ENGI- 
ER, to Supervise the Erection of a Large 
Fentean” Briage in Kenya Colony, East Africa.— 
Address, stating age, qualifications, references, and 
salary, P4199, The Engineer Office. P4199 a 








A VACANCY Occurs for a Live MAN for Large Up- 
é to-date Works, capable of designiag work in con- 
nection with Commercial Vehicles of the high-speed 
passenger-carrying type. 

Only those of exceptional aw and modern ideas 
of a = A. work need . 


ex perience d salar uired to the 
assdertteD: EQUIPMENT C COMPANY. 4 Ltd., Wind- 
mill-lane, Southall, Mddx. 7846 A 





SSISTANT MECHANICAL ENGINEER, Age 
d 30-35. REQUIRED for POSITION ABROAD in 
Central Office Controlling Branch Depots. Must have 
sound technical education and training, with expe- 
rience of Motor Transport, and capable of administrat- 
ing this séetion direct. Preference given to candidate 
with technical knowledge and practical experience 
of Petroleum Products. 

Good salary paid to competent man. 

Write, with three copies of teptimapiels and giving 
full particulars of training, to Box L. 65, Willing’s, 
183, Moorgate, London, E.C. 2. P42 





ha Sete REQUIRED for Engineering Works in 
North of England, to look after Inspection of all 
incoming Raw Materials, including Light Steel Sec- 
tions, Smali Castings, Stampings, &c., as used in the 
Metal Window Trade. Applicants must have had 
similar experience, not necessarily in the window 
business. The successful candidate will be requi 
to work to instructions of the Chief Inspector.— 
Address, stating age, experience, and salary soqmteed. 
7831, The Engineer Office 7831 





MA84ce8 for Aluminium Foundry WANTED by 

i ondon Company. Only those who are fully 

experienced in the making of intricate Castings n 

apply. Good salary offered.—Address, stating age. 

details of experience, giving names and addresses of 

Sree and dates of employment, also salary seumives. 
» The Engineer Office. 787 a 


ECHANICAL or ELECTRICAL ENGINEERS. 

l Men with University Degrees preferred. Only 

works managers or assistant works managers with 

practical and commercial manufacturing experience 

need apply. Age 28 to 38. High salary.—Address, 
P4215, The Engineer Office. P4215 a 


EQUIRED for London Area ENGINEER SALES- 
R*s MAN, conversant with Consulting Engineers and 
Transformer Purchasers.—Address, with full details 
as to salary, experience, age, &c., 7750, The La 
Office. 


¥ UPERINTENDENT of WORKS REQUIRED, with 
Ss ood practical knowledge of Masonry and other 
Building Construction, Ferro-concrete Works, Sea 
Walls, &c. Able to control men, pay wages, make 
weekly reports, and keep accounts. Must be sober, 
honest and conscientious. Salary £5 58. per week. 
State age, qualifications, and experience, with testi- 
monials.—-Address, 7800, The Etigineer Office. 7800 4 














TORKS MANAGER.—ENGINEER Experienced in 
W Light Steel Stamping Work and Up-to-date 
Methods of Mass Production. Applicants must give 
particulars of education and record of subsequent 
practical experience, also state age and salary required. 

Address, P4192, The Engineer Office. P4id2 a 





Wyte. First-class DRAUGHTSMEN, with Good 

mechanical and constructional caperignes and 
used to Plant Lay-out.—Address, Ref. J.Y.D., 7838, 
The Engineer Office. 7838 A 


IMMEDIATELY, Competent CRANE 








JANTED 
\ DRAUGHTSMAN by Electric Crane Manu- 
facturers in the Manchester district.—Address, 7805, 
The Engineer Office 7805 A 
IMMEDIATELY. STRUCTURAL 


TANTED 
\ DRAUGHTSMEN. Permanency for right men. 
Experience in design and detailing of Steel-framed 
Buildings essential.—Apply, stating age. experience, 
aod salary required, to CHIEF ENGINEER, DREW- 
BEAR, PERKS and CO., Ltd.. orn Steel 
Works, Wellington-road, Battersea, 8.W.11. 7840 a 





SSISTANT CHIEF DRAUGHTSMAN REQUIRED 
A’ for large Shipbuilding Establishment; must 
have high gualtseasoee and be competent to Take 
Charge in absence of chief. Age preferably not over 
40 Applications considered Le as private.— 
Address, ‘‘MARINE,.” Wm. Porteous and Co., 
SFentivas Agents, Glasgow. P4209 a 





AVID BROWN and SONS. Ltd., Buddeshess. 
| invite APPLICATIONS from first-class | 
MACHINE TOOL DESIGNERS. They should ~ 
conversant with Geaging and the latest production 
processes and be capable of working out ideas without 
e upervision. Originality and initiative —_e. 

7 A 





RAUGHTSMAN for Switchgear Development, 

I H.T. and L.T. Draw-out Gear, Circuit Breakers, 
and General Control Gear. Mechanical experience. 

State age, experience, and salary required. District 

near London.—Address, 7812, The Regine, Sues. 
2a 





RAUGHTSMAN.—HEATING and VENTILATING 
| DRAUGHTSMAN REQUIRED for the provinces. 
Good opening for the right man, State age, experience, 

and salary.—Address, 7844, The Engineer — 
‘ A 





RAUGHTSMAN, Mechanical Fiesinion). for Mid- 
land Works, La & Over 26 years of age. Must 
have good experience of Electric Traction Motors.— 
Address, stating age, experience, and salary required, 
7699, The Engineer Office. 7699 a 





RAUGHTSMAN, 
I of Siu Valves and Water Fittings and/or 
Machine Tools, Salary 653.—-Address in strictest con- 
fidence, giving full pectianlaze of age, experience, on * 
7797, ‘The Engineer Office 7797 





\;RAUGHTSMAN REQUIRED AT ONCE for 
London office, having experience in Steel Struc- 
tures and Conveying Machinery.—Address, stving age, 
qepertense, and salary required, 7839, The weal 
Office 









Preferably Experienced in Design | 


| 











thtsneeenenenn 





CHAPMAN & HALL, LTD, 


CHAPMAN & HALL’S 
TECHNICAL BOOKS 


THE DESIGN 
AND CONSTRUCTION OF DAMS 


Including Masonry, Earth, Rock-fill, Timber and Steel Structures, br the principal types of 
moyable dams, By EDWARD WEGMANN, C.B., M. Am, Soc. C.E., with a Mathematical 
Diseussion and Descriptions of Multiple Arch Dams, by F. A. NOETEL I, D.se. BIGHTH 
REVISED AND ENLARGED EDITION. 740 pages, 291 figures, 191 plates. 87s. 6d. net. 
Since the seventh edition of this treatise opened | in 1922, a number of important masonry dams 
have been built in various parts of the world. Descriptions of these masonry dams, and of many 
others, including the Sennar Dam, across the Nile in Egypt, are given in this new eighth revised 
and enlarged edition. The author obtained his material by searching published records, and in 
many cases by correspondence with the engineers, who either designed or built the structures. 
Material has been added on uplift and ice pressure forces which was not taken into account in 
designing dams prior to the failure of the Bouzey Dam in 1895. To the chapter describing rock- 
fill dams have been added descriptions of recent structures of this kind. The treatise has now 
grown to a volume of 740 pages, an increase of 185 pages over the seventh edition. Part IV 
in the new edition is devoted to “ Multiple Arch Dams.” It contains descriptions of dams of this 
type, written by Fred. A. Noetzli, Consulting Engineer, of Los Angeles, California. 


MODERN FOUNDRY OPERATIONS 
AND EQUIPMENT 


By WILLIAM RAWLINSON, Foundry Engineer and Director. 330 pages, 137 figures in line and 
half-tone. Demy 8vo, 18s. net. JUST PUBLISHED. During recent years there has been mani 
fested on the part of principals and heads of departments in the engineering industry a consider 
ably greater interest in the foundry than formerly was the case. Two factors have !argely con 
tributed to this; first, a greater appreciation of the value and importance of the foundry and its 
products; end second, the application of scientific methods in the carrying out of the various 
foundry operations. In this book an attempt is made to survey the work of founding as practised 
in the production of iron, steel and non-ferrous castings. The method adopted is that of settins 
forth the principles underlying the various operations, rather than a description of the practical 
ind manual details. 


MINING ENGINEERS’ HANDBOOK 


Written by a Staff of 43 Specialists. ROBERT PEELE, Editor-in-Chief. 2523 pages, fully illus 
trated. 1 Vol. edition 50s. net. 2 Vols. edition, leather, 60s. net. The editor has taken into account 
the development in | amgeme | practice and the economic results of the Great Ww ar, making numer- 
ous changes, corrections, additions. Labour-saving thods and are discussed 
more completely. New information is presented on the replacement of hand tramming by mech- 
anical haulage, the wider use of electricity, and phases of compressed air practice. Cost data have 
been ae to reliable — day ficures. Of the 44 sections, 12 are almost entirely re-written 


STEEL 
AND ITS HEAT TREATMENT 


By D. K. BULLENS. 564 pages, illustrated. 25s. net. This third edition covers every aspect of 
modern heat treatment practice, and is divided into three parts: METALLURGICAL—dealing with 
the general underlying principles and practice of heat treatment processes; ENGINEERING 
pointing out the peculiar qualities of various alloy steels; PRODUCTION—relating to industrial 
heating as applied to heat-treating processes. 


MEASUREMENT OF AIR FLOW 


By E. OWER, B.Sc. (Lond.), Hons. I., A.C.G.I. 208 pages, illustrated. Demy 8vo, 15s. net. 
During the course of his work at the National Physical Laboratory the author has had to deal 
with many inquiries relating to air-flow measurements. The nature and variety of these questions 
have convinced him that such measurements frequently present serious practical difficulties to 
engineers, and there seems, therefore, to be a real need for a book on the subject which shall serve 
both as a textbook for students and as a work of reference for engineers engaged on matters such 
the measurement of 





as fan engineering and the ventilation of mines and buildings, which involve 
the speed and pressures of air streams. 


HYDRO-ELECTRIC HANDBOOK 


By WILLIAM P. CREAGER and JOEL D. JUSTIN and a Staff of Nine Specialists. 897 pages. 
494 illustrations. 40s. net. “* The vast subject of hydro-electric development is very competently 
dealt with in this volume of nearly 900 pages by the two authors and their nine contributors. .. . 

The volume takes its place incontestably in the front rank of hydro-electric literature, and can be 
warmly recommended to the student and to the practical engineer.”"—-Times Engineering 


CONCRETE BUILDING 
CONSTRUCTION 


By THEODORE CRANE, C.E. Edited by the late THOMAS NOLAN. 689 pages, illustrated. 
Medium 8vo. 30s. net. The purpose of this text is to present in simple, practical form the generally 
accepted principles of concrete design, as applied to buildings, together with recommended 
methods of office procedure and field construction. 


PRINCIPLES OF 
RADIO COMMUNICATION 


By J. H. MORECROPT, A. PINTO and W. A. CURRY. New and revised edition, now ready. 
935 pages, with nearly 800 illustrations. 37s. 6d. net. Deals with all phases of the Radio Art, 
going completely into both theory and operation, the treatment being more thorough than is 
generally given. 


HANDBOOK OF ORE DRESSING 


By ARTHUR F. TAGGART and Seven Contributors. 1679 pages, illustrated. Flexible binding. 
50s. net. The art of ore dressing has advanced with gigantic strides during the past twenty years 
chiefly by reason of the introduction of sulphide ore slimes, by the use of ball mills and the like 
for fine grinding. The literature on the subject, however, has not kept pace with the advance in 
weer tne and this fact makes the publication of Taggart’s IMPRESSIVE ENCYCLOPZDI 


CONCRETE 
PLAIN AND REINFORCED. Vol. I 


By the late FREDERICK W. TAYLOR, S. E. THOMPSON and EDWARD SMULSKI. 969 
pages, 311 figures, 42 tables, 25 diagrams. Demy 8vo. 40s. net. For more than twenty years 
“* Concrete, Plain and Reinforced,”’ has been the recognised standard in its field. This new fourth 
edlition represents a thorough re-writing from cover to cover, and in order that the subject-matter 
may be as comprehensive as the present-day needs of engineers, architects, contractors and 
students require, will be issued in three volumes. (Volumes IT. and III. are now in preparation). 


ELECTRICAL 


ENGINEERING ECONOMICS 


A STUDY OF THE ECONOMIC USE AND 
SUPPLY OF ELECTRICITY. 


A.M.1.E.E., Author of “ Electrical Measuring Instruments.” 


By D. J. BOLTON, B.Sc., 
316 pages. Demy 8vo. 2ls. net. 


Iilustrated by a number of original charts and diagrams. 
Just publi: 


Please send for list of new Technical volumes. 
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SITUATIONS OPEN (continued) 


I mu GHTSMAN REQUIRED for London Flour 
Mills. Applicants must have had general 
experience of Lay-out of Machinery, Power A &c, 
Reply, stating age, sxpestence, “ea uired, by 
egey only, to“ E” ane . and ROBINSON. 
. Deptford Bridge Mi is, a S.E. 7807 4 


RAUGHTSMEN REQUIRED by London Con- 

: structional Engineers for Detailing Structural 
Steel Work. Some knowledge of L.C.C. lations 
Permanency for suitable men.—Address, giving par. 
ticulars of age, salary, &c., 7825, The Engineer Office. 
7825 a 











REQUIRED, with First-class 
experience in Water-tube Boiler design and 
details for land and marine work. Applicants must 
give full details of past experience, stating age and 
salary expected. and when able to commence.— 
Address, 7824, The Engineer Office. 7824 A 


RAUGHTSMAN REQD. With Good yy 
in Structural Steelwork in the City, 8 

experience, and salary required.—Address, P4217, The 

Hngineer Office. P4217 a 


D® AUGHTSMEN WANTED for London Works who 
have had experience with Printing Presses. 
Address full particulars and salary required, a Th 
Engineer Office S42 A 
I RAUGEI AS WANTED for Refrigeration and 
sntrifugal Pump Work in South of England 
Address particulars of age, experience, apd salary 
expected to 7850, The Engineer Office. 7850 a 


L RAUGHTSMEN 














=~ GHTSMAN WANTED for Special Machine 

Tools. Applications only invited from-men of 
first-class ability —Address, stating experience, 7775 
The Engineer Office. 7775 a 





Must Have Experiency 

State experience ani 

The Engineer Office 
7832 a 


UNIOR DRAUGHTSMAN, Detail Work Must 

e have practical experience. Address, stating age. 
wage and experience, P4212, The Engineer Office 
P4212 2a 


[ RAUGHTSMAN WANTED. 
in Waste Heat Boilers. 


salary required.—Address, 7832, 








N E a ITAN. “VIG KERS ‘EL ECTRIC AL COM 
i PA Limited, Trafford Park, Manchester. 
REQU Inks * DR: AU GHTSMEN, with experience of 
Condensing Plant, Ev aporators and De-aerators 

Applications, with particulars of age, experience 
and salary required, should be dressed to the 
Company's Employment Department, marked ** Con 
denser er Draughtsmen.’ 7848 A 


REGHED.. SIX First-class anf PROMS EICAL 
RAUGHTSMEN, with good experience of 
mechanical detail design ; preference given to men witb 
sound technical training.—Reply, giving f Par- 
ticulars eas, eiperience, and salary required, to 
BLACKBURN AERO. and MOTOR OO., Li 
Brough, E. Yorks. 7752 a 
STEEL STRUCTURAL WORK. — First-class 
\ DRAUGHTSMAN REQUIRED, with shorsust 
knowledge of Builders’ and Architects’ Steel Specifica 
tions. Capable designer Accustomed sebing pr 
ticulars from site and supervising erectio: 
thoroughly qualified man with organising ability. 
not afraid of hard work this presents a oppor 
tunity. State full particulars in confidence. 2 
7833, The Engineer Office. 4 


‘TRUCTURAL WORKS.—-WANTED, 
2 DETAILISG DRAU SETese™. Only men 
experienced In the trade need apply. Give full par 
ticulars.—-BIRCHGROVE STRUCTURAL CO., vt 
Swansea. bh EEA re 6 7803 











First-class 





PORES MOULDER REQUIRED for Heavy Sand 
Work in the manufacture of La sized Castings 
by Firm of Engineers in the North of Engiand. Wide 
experience and executive ability, with capacity to 
obtain rapid output with efficiency and at low cost. 
essential. Applicants are requested to furnish infor 
mation as to age, training, experience, and salary. 
Address, 7830, The Engineer Office. 7830 A 





SITTER WANTED. Progressive Job for Young 

ambitious man with Tool and all-round expe 

rience.-Write, giving full particulars, to HALLIDAY 
BOILE ERS, . Ltd. Sar: m-road, 5.B. 25. P4193 a 





SITUATIONS WANTED 





Cu ENGINEER (32), A.M. Inst. C.E.. A.M.I. 
Struct. E.. DESIRES APPOINTME NT broad 
training university and consultant's office; experi- 
ence mainiy bridge and structural * work.-ASévens. 








P4183, The Engineer Office. P4183 B 

ONSTRUCTIONAL, ENGINEER, 12 Years’ Ex 
rience, excellent references. wk! ag FRIENDS 

OF THE POOR, 42, Ebury-street, 5.W. 7796 B 
Ome: CTIONAL STEEL ERECTOR REQUIRES 
POSITION, home or abroad ; wr -7 lenced in all 
descriptions of buildings, bri &c.; take full 
charge. 5 Hindustani—_BROWN, 21, Labur- 

num-road, Liverpool. P4157 B 





4c ’ a @J 
DIESEL SALES. 
DVERTISER, with Unique Experience in 
d sale of Marine and Stationary Diesel and 
Sémi-Diesel Engines, DESIRES POSITION 
with manufacturer where his splendid connec- 
tion and selling ability can be more fully 
utilised. Excellent references from frst-class 
firms.— Address, P4207, The none 
4207 B 





LECTRO-MEC SABICAL ENGINEER REQUIRES 
“4 «POSITION as TECHNICAL ASSISTANT. 
yt 29; shops experience, B.Sc Mechanical 
and Civil’ Engineering; qualified A.M.LE.E. 
Two years Lieutenant in Royal Engineers. 
Six years’ D.O. experience in responsible position 


with a well-known firm of electro-mechanical 
engineers 
Address, P4198, The Engineer Office. P4198 & 





YNGINEER, M.I. Mech. E.. with Sales and Tech 

4 nical experience, WISHES to GET in TOUCH 
with first-class FIRM who are willing to grant ade 
quate terms in return for energetic attention to their 
interests in London and Home Counties; would 
consider control of London office.—Address, P4129, 
The Engineer O " P4129 & 


NGINEER SEEKS CHANGE: Specialist in 
organisation and production methods, gen. eng.. 





sage oa railway work and contractors. Wide 
ex co and works management.— Address, 
P4136, The Engineer Office. P4136 B 





NGINEER (30), Shop and D.O. Training, 6 Years’ 
Big experience, home and Africa, motor expe- 

At present employed as technical instructor. 

DESIRES POST, home or abroad. Mod. salary.— 
Address, P4194, The Engineer Office. P4i% B 


XP. MACHINE SHOP or WORKS FOREMAN 
4 DESIRES POSITION, Woodworking Machine: + 
and General Engineering ; 10 years’ control, modern 
methods, energetic, reliable ; refs.— Address, P4196, 
The Engineer Office P4196 &B 


)OUNDRYMAN. Age 28, B.Sc. in Metallurgy. 5? 
F years’ practical foundry experience in large 
potern works, DESIRES POST as Assistant Foreman 
or Manager.—Address, P4195, The nents 








95 B 





NSPECTION ENGINEER DESIRES ADDITIONAL 
WORK in Lancashire and Yorkshire areas; 
Manchester office; undoubted qualifications and 
reputable social position,—For further and com- 
plete! information write ‘* F 18," c.o. W. H. Smith 
and Son, Advertising Agents, Blackfriars, —" 





‘For continuation of Small Advertise- 


ments see page 4. 
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A Seven-Day Journal 


Wages in the Shipbuilding Industry. 


On Friday of last week, February 17th, a joint 
conference between the Shipbuilding Employers’ 
Federation and the Federation of Engineering and 
Shipbuilding Trades Unions took place at Carlisle, 
at which the six craft-unions outside the Federation 
were also represented. Mr. John T. Batey, the Pre- 
siaent of the Shipbuilding Employers’ Federation, 
made a full reply to the case for an advance in 
wages of 10s. for time workers and 15s. for piece- 
workers, which was presented by the unions at the 
London conference on January 27th. He pointed 
out that the tonnage figures for 1927 were swollen 
by the results of the industrial upheaval in 1926, 
that new orders were very hard to get, and that prices 
were still affected by international competition. 
Both new and repair work had been more plentiful 
in 1927, but there was still a small margin in favour 
of continental prices, which would have to be wiped 
out. The shipbuilding industry, Mr. Batey went on 
to say, still had 21 per cent. of its men unemployed, 
compared with a general unemployment figure of 
9-8 per cent. for all the industries of the country. 
Taking all these facts into account, it was impossible, 
Mr. Batey said, for the employers to concede the 
application of the unions. The Central Board of the 
Federation had, however, proposed that if the 
unions were prepared to agree to their representa- 
tives considering jointly with the employers the 
formation of an index scheme for the automatic 
regulation of wages, and if they would continue their 
co-operation in matters arising out of Part I. of the 
Joint Inquiry Report, the Board would consider 
whether the Federation could agree to increase, 
as from a date some months ahead, the restored bonus 
of 7s. granted by the court of arbitration in 1924 up 
to 10s. in the case of time workers. The employers 
suggested that, having regard to the high level of 
earnings among piece workers, and the present circum- 
stances of the industry, they could not grant any 
increase of bonus to men paid by results, or on other 
than plain time rates. The offer made by the 
employers is being considered by the unions. — 


The Chamber of Shipping. 


Tue fifty-first annual meeting of the Chamber of 
Shipping of the United Kingdom took place on 
Wednesday, February 22nd, when the new President, 
Sir William Seager, gave his address. Sir William 
is very closely connected with the port of Cardiff and 
also with the North of England, and his optimistic 
outlook is based un aetual knowledge of shipping and 
shipbuilding matters.” He suggested that confidence 
and co-operation were at present required, and that 
with the knowledge that we were building thoroughly 
up-to-date tonnage for both cargo and liner work, we 
could hope for a steady improvement in the shipping 
industry. If the figures for new tonnage added during 
the past year were examined, it was shown, said Sir 
William, that the new ships commissioned only just 
made up the amount of wastage through losses and 
breaking up. British ships still carried half the trade 
of the world, and although the comparatively high 
proportion of ships over twenty years of age was 
steadily being reduced by the present building pro- 
gramme, it was significant that more than half the 
ships of the British mercantile marine were under 
ten years old. The annual report of the Chamber 
deals fully with all factors relating to the national, 
economic and shipping positions, and some valuable 
statistics are given. We observe that the rapid 
development of the motor ship and the use of 
pulverised fuel do not pass unnoted. On Thursday 
evening, February 23rd, the annual dinner of the 
Chamber was held at the Guildhall, and the guest of 
honour was H.R.H. the Prince of Wales, Master of 
the Merchant Navy and Fishing Fleets. 


A Transatlantic Wireless Demonstration. 


TRANSATLANTIC wireless telephony has made rapid 
strides. Early in 1923 an experimental transmitting 
plant was set to work in America, and on the night 
of January 15th of that year we listened at New 
Southgate to speeches made in New York City. 
Subsequently, the British Post Office established a 
transmitting station at Rugby, and a two-way Trans- 
atlantic telephone system between Great Britain and 
America was put into operation in January of last 
year. On March 7th, 1927, we were permitted to 
test the service, which left little, if anything, to be 
desired. The latest development is the use of the 
system for holding joint meetings. On Thursday 
afternoon of last week, February 16th, members of 
the Institution of Electrical Engineers in London and 
those of the American Institute of Electrical Engi- 
neers in New York held a meeting of this nature, 
when speeches made in America were heard in London 
and those made in London were heard in New York, 
without the least difficulty. After a film, entitled 

Voices Across the Sea,’ had been shown at the 
London headquarters of the Institution of Electrical 
Engineers, and an explanation had been given of the 


ing in that city, asked Colonel Lee in London if 
Mr. Page, the President of the Institution of Elec- 
trical Engineers, was ready to talk. Mr. Gherardi, 
in New York, then called upon Mr. Page, in London, 
to act as chairman to the joint meeting. After Mr. 
Page had made a short speech, Mr. Gherardi replied, 
and subsequently Mr. Page responded. Dr. Jewett, 
one of the Vice-presidents of the American Telephone 
and Telegraph Company and a Past-president of the 
Institute of Electrical Engineers, then addressed the 
meeting, and was followed by Colonel Purves in 
London. General J. Carty, another Vice-president 
of the American Telephone and Telegraph Company 
and a Past-president of the American Institute of 
Electrical Engineers, was the next speaker. He put 
a resolution to the meeting. This was seconded by 
Sir Oliver Lodge in London, and after the motion 
had been put to the meeting by Mr. Page and had 
been carried unanimously, the proceedings were 
brought to a close. Two loud speakers were used at 
each end of the system, and the speeches in London 
were delivered in the Council Chamber. 


An Improved Express Service for East 
Anglia. 


Tue directors of the London and North-Eastern 
Railway Company announce that a new scheme for 
improving the East Anglian express service of the 
company has been begun and is to be completed before 
the end of the year, and that it will involve an expen- 
diture of close upon £250,000. Twenty new engines 
and thirty new carriages have been ordered, and it is 
expected that at least ten of the new engines will be 
ready for the summer traffic. The new coaches will 
all be of the latest vestibule type, and will make up 
two new trains, each of twelve coaches, complete 
with restaurant and kitchen cars, along with a reserve 
of six coaches. In general, the new stock will closely 
resemble that which is used on the express trains 
now running between King’s Cross and Yorkshire. 
As the new engines are to be capable of running at 
speeds up to 80 miles per hour, and together with the 
tender will each weigh close upon 100 tons, special 
work is being undertaken to renew and overhaul the 
running track and to strengthen the bridges, so that 
the minimum number of speed restrictions will be 
necessary during the heavy traffic periods of the 
spring and summer holiday months. In common 
with other parts of the line, the East Anglian track 
has suffered from the heavy rains of the last two 
months, which have given rise to flooding in some 
parts, and efforts are to be made to expedite the work 
of renewal, so that the new programme can be carried 
out to time. 


Fate of the U.S Naval Programme. 


PuBLic opinion in the United States appears to 
have revolted against the colossal naval shipbuilding 
programme which was introduced last December, 
and which has since been under investigation by the 
Naval Committee of the House of Representatives. 
According to the latest advices from Washington, 
there is no longer any prospect of this measure being 
passed by Congress in its original form. Authority 
was sought, it will be recalled, for the construction of 
twenty-five 10,000-ton cruisers, five 13,500-ton air- 
craft carriers, nine destroyer leaders, and from thirty- 
two to thirty-five submarines at an estimated total 
cost of £148,000,000, the whole of this tonnage to be 
laid down within the next five years. In the absence 
of any visible menace to the United States, the authors 
of the programme were constrained to justify their 
demands on the ground that the growing volume of 
foreign trade called for adequate protection, and upon 
being pressed to name the potential aggressor, they 
hinted, more or less broadly, at Great Britain as the 
future “‘enemy,”’ thereby stultifying their own assur- 
ance that the measure was in no sense competitive 
or aimed against any particular nation. It was 
further revealed in the course of the Committee hear- 
ings that this programme was only the first instalment 
of a grandiose scheme of naval expansion, which 
could have no other objective than the absolute 
supremacy of the United States Navy. Admiral 
Hughes, the Chief of Naval Operations, declared that 
an extra £50,000,000 would be necessary to provide 
“adequate security,” and other witnesses testified 
that the plan would involve an addition of nearly 
30,000 to the personnel. These figures have so im- 
pressed the American taxpayer that both the White 
House and the two Chambers of Congress have been 
deluged with protests. The programme has already 
been drastically curtailed, and it is anticipated that 
the legislative bodies will now be asked to vote funds 
for the building of fifteen cruisers only, at the rate 
of three per year. The other fifty-six vessels may be 
dropped entirely. 


The Southern Railway’s Electrified Lines. 


At the annual general meeting of the Southern 
Railway, held on February 21st, the chairman, Brig.- 
General the Hon. Everard Baring, stated that the 
money which the company had expended on the 
electrification of its lines had already returned a 
handsome profit, and that success had followed the 
opening of each stage. The improved system of 





arrangements in New York, Mr. Charlsworth, speak- 





immense increase in traffic, an increase which could 
not possibly have been handled by means of steam 
trains. The number of passengers carried in the 
electrified area was still. going ahead by leaps and 
bounds. That number had increased by 7,250,000 as 
compared with 1925, in spite of the fact that the open- 
ing of the City and South London tube to Morden 
had deprived the company of about 4,000,000 pas- 
sengers during the year. The extensions of the 
electrified services to Guildford, Dartford, Orpington 
and Sutton had been brought into use partly in 
1925 and partly in 1926. The expansion of receipts 
in those areas, although 1927 was only the second year 
of electric operation, had been no less than £257,000. 


The Institute of Marine Engineers. 


At the annual meeting of the Institute of Marine 
Engineers, which was held on Friday evening of last 
week, February 17th, Sir Alan G. Anderson, K.B.E., 
was elected President of the Institute for the forth- 
coming session. Sir Alan, who will deliver his presi- 
dential address in September next, is widely known in 
shipping and shipbuilding circles. As a director of 
Anderson, Green and Co., Ltd., the managers of the 
Orient Line to Australia, he has been closely identified 
with the construction of the fine new 20,000-ton liners 
of the “‘Orama”’ class, which have been built for the 
Orient Line service by Vickers Ltd., at Barrow. 
The latest vessel, the “Orford,” is now approaching 
completion at her builders’ yard, and will undergo 
trials in the course of the next month or so. Sir 
Alan Anderson is a past-President of the Chamber of 
Shipping of the United Kingdom, and is also a Vice- 
president of the International Chamber of Commerce. 
The retiring President of the Institute of Marine 
Engineers is Engineer-Captain Onyon, M.V.O., R.N. 
(Ret.), who took the chair at the annual meeting. 
Other changes in office include several elections to 
the Council of the Institute, and the election of 
Engineer-Captain H. A. Brown, R.N., of the staff 
of the Engineer-in-Chief of the Fleet, as a Vice- 
president and Admiralty representative. Engineer- 
Rear-Admiral W. M. Whayman has been elected a 
Vice-president for the London area, in succession to 
the late Sir James Kemnal. 


A 20,000 Kilowatt Turbo-Generator Set for 
Stockport. 


AFTER several hours’ discussion, the Stockport 
Town Council recently decided by 28 to 26 votes to 
rescind the resolution passed at a previous meeting 
to accept a Swiss tender amounting to £34,307 for a 
20,000-kilowatt set for the electricity works, and to 
issue fresh advertisements to a specification drawn 
up by the electrical engineer and approved by the 
Electricity Committee. When the matter was pre- 
viously before the Council, the lowest British tender 
was £52,000, but an offer was subsequently made to 
carry out the work for £42,000, and in view of this 
fact the Mayor was requested to call a special meeting 
of the Council to consider the question of letting the 
contract. In an amendment to the resolution, Sir 
Thomas Rowbotham contended that as the tenders 
for the 20,000-kilowatt set were by the express 
direction of the Council obtained by competition open 
to the world, and not confined to British firms, the 
Council could not go back on its original decision 
without a complete surrender of its honour, dignity 
and sense of fair-play, and at the same time without 
doing gross injustice to the firm that had been led 
to believe that it had secured the contract. The 
amendment was, however, defeated by 30 to 28 votes, 
and at the conclusion of the meeting Sir Thomas 
Rowbotham resigned his position on the Council. 


A Record Flight. 


On February 7th, Mr. Bert Hinkler left Croydon 
Aerodrome on an Avro “ Avian” light asroplane 
fitted with a “ Cirrus *’ 30-80 horse-power engine, on 
an attempt to fly to Australia single-handed and in 
record time. He fully succeeded in all his objects, 
for he landed at Port Darwin in the Northern Terri- 
tory of Australia on February 22nd, just fifteen days 
after leaving England. The journey was accom- 
plished in fifteen stages, each of which was made 
without a stop, the longest of which was the 1150-mile 
lap from Croydon to Rome, and the shortest the 
succeeding lap of 450 miles from Rome to Malta. 
The total distance flown was approximately 11,000 
miles, and the actual time spent in the air was about 
130 hours. The journey was accomplished without 
incident, and on arrival at Port Darwin the pilot, 
the machine and the engine were alike in excellent 
condition. The flight is undoubtedly one of which 
Mr. Hinkler, the builders of the machine (A. V. Roe 
and Co., Ltd.), and the makers of the engine (A.D.C. 
Aircraft, Ltd.), can well be proud. It in no way, of 
course, detracts from the merits of the pioneer 
Australian flight by the late Sir Ross Smith and his 
brother Sir Keith Smith, who performed the journey 
in 1949 on a Vickers machine in twenty-eight days. 
Mr. Hinkler’s flight is not only the quickest flight to 
Australia, but establishes the first non-stop flight 
from London to Rome, the fastest flight from England 
to India, the longest single-handed flight ever made, 
and the longest flight ever accomplished on a light 
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Oil Engine. 
Ln a Journal Note published in our issue of N 


ber 18th last we referred briefly to the 1200-kW oil 
engine driven generator set which was put to work on 


vovem- 


the preceding day at the Short’s Gardens Station of 
the Charing Cross Electric Supply Company, Ltd. 
The complete installation, it will be recalled, was 
supplied by the General Electric Company, Ltd., of 
London, and the engine was designed and built at 
Erith. 
In the article which follows a complete account of 


its Fraser and Chalmers Engineering Works, 


the origin of the design, its principal technical features, 
together with details of the engine performance is 
interest attaches to this engine 


at the present time in view of the much-discussed 


given. Particular 


question of the use of Diesel engines for peak load 
service in power stations, for it is the largest unit of 


all-British design and construction which has yet 
been installed in a power station. 
Tue ORIGIN OF THE NEw Desien. 


[t is well known that the General Electric Company, 
Ltd., has for many years been associated with the 
construction and development of the steam turbine 
for industrial and power station purposes. The 


surfaces and setting up considerable heat stresses | 7ft. 6in. and a height of 12ft. 


when these parts are made of iron. 

In the General Electric Company's new oil 
engine, these stresses are kept within small limits. 
The parts in contact with the hot gases on the one 
side and with the cooling medium on the other are 
designed of moderate thickness to eliminate heat 
stresses by maintaining low temperature differences. 
Furthermore, these parts are made of metals capable 
of withstanding high temperatures. It will be 
observed, as in the case of the cylinder head, that the 
combustion load is transmitted through the thin com- 
bustion plate or hot member to the cold strength 
member, and that the influence of heat on the thin 
member in no way interferes with the duty of the 
strength member. 

The makers claim for their engine that the design 
of the parts subjected to heat brings about a satis- 
factory solution of the problem of combustion chamber 
construction, as the method possesses the means of 
dissipating heat without setting up harmful heat 
stresses. The departures from orthodox design 
further gave a lower and lighter engine, occupying a 
smaller space and needing less costly foundations. 


SomE FEATURES OF THE Desicn. 

The first unit to be constructed was a four-cylinder 
set for dynamo driving, with an output of 750 kW, 
which was thoroughly tested by Professor Watkinson 
in November, 1923, and gave very satisfactory results. 
These results have been substantiated on several 
three and four-cylinder units which have since been 


For the withdrawal of 
pistons only 16ft. 9in. is required for the height of the 
crane hook above the floor level. When coupled to 
the 1200-kW generator, the overall length of the set 
is 35ft. 2in., with a width across the dynamo feet of 
lift. 6in. 

Incidentally, we may recall the fact that this engine 
and generator were erected on the same foundation 
block that was previously used for a 400-kW set of 
slow speed continental design which it superseded. 

Fig. 3 shows a cross section and a longitudinal 
section through one of the main cylinders, and illus- 
trates several of the outstanding and patented features 
of the design. For convenience in casting and trans 
port, the bedplate is made in two pieces, which are 
deeper at the centre than at the ends. The two halves 
are joined by fitting bolts, and, as the drawings show, 
a robust girder section is employed, which is strongly 
ribbed in the way of the main bearing support. 
At the centre of the engine there is a local sump to 
which all lubricating oil quickly gravitates. From 
this sump it flows to a settling tank fitted with 
strainers. 

At the compressor end of the engine an annular 
facing is provided, and to it the air compressor casing 
is bolted, while there is an additional cast iron support- 
ing stool bolted to a spigoted lower flange. Both the 
lower and upper faces of the bedplate are machined 
over their entire length, and the top facing carries 
the two monobloc three-cylinder crank casings. The 
main bearings have cast steel shells with a ** Hoyt 
metal lining, and are fitted for forced lubrication 
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turbines are built at the Fraser and Chalmers’ Erith 
works of the company, where at the present time 
units with a capacity of 30,000 kW are under con- 
struetion. Alongside this line of development, the 
company has always been interested in the oil engine 
as a -producing unit. In 1913 Fraser and 
Chalmers were negotiating for the manufacture of 
an oil engine of a continental type at Erith, but the 
war modified the plan and during the period 1914 to 
1918 submarine oil engines of the Vickers type were 
produced. At the termination of the war the com- 
pany decided to design and manufacture a new type 
of heavy oil engine, which would meet the demand for 
a certain range of powers for use in central stations 
for peak load service, and in circumstances in which the 
oil engine would show an economy over steam plant 
of similar power. An engine of not less than 
250 B.H.P. output per cylinder, at normal full load 
rating, with an overload capacity of 20 per cent., 
In undertaking this task it was further 
decided to make some radical departures from existing 
practice, mainly in the direction of higher mean 
indicated pressures, increased revolutions, the use of 
cylinder liners of toughened steel, the use of forged 
steel cylinder heads and of pistons made of aluminium 
alloys. 

These were only come to after a very 
careful investigation of the heat stresses in the cylinder 
liner and head and the general conditions of heat 
transfer. It was wisely decided to make all the parts 
subjected to combustion temperatures as thin as 
possible, consistent with ample strength, as the makers 
were aiming at producing a high-duty and high-power 
unit which should be free from the troubles at that 
time caused by subsequent deterioration of iron when 
used for cylinder covers, piston heads and liners. 

The improvements adopted relate to those parts 
which form the combustion chamber, and which in 


pow er 


was proposed. 


decisions 


all internal combustion engines are subjected to very 
temperatures, 


high causing expansion of the hot 





FRONT VIEW OF 1750 B.H.P. ENGINE SHOWING STARTING 


placed in commercial service, both at home and 
abroad. The following description applies to the 
first six-cylinder engine constructed by the firm, which 
we were privileged to inspect during its bench trials, 
and which, since November last, has been in regular 
service in the Shorts’ Gardens power station of the 
Charing Cross Electric Supply Company, Limited. 
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FiG. 2—CRANKSHAFT COUPLING AND GEAR DRIVE 


The half-tone engraving, Fig. 1, shows a front 
view of the engine, with the air injection and start- 
ing air receivers and the control beard in position, 
but without the generator. There are six cylinders, 
each 21}in. bore with a stroke of 22in., with a total 
designed output of 1750 B.H.P. at 300 r.p.m. Some 
particulars as to the overall dimensions of the unit 
may be of interest. The length of the engine and air 
compressor is only 28ft., with a maximum width of 


CONTROLS 


Like the bedplate, the crank shaft is made in two 
portions. The method of securing the two halves by 
means of a deep cross key and fitting bolts in one of 
the crank webs is shown in Fig. 2. This drawing also 
illustrates the removable steel spiral gear wheel which 
drives the vertical shaft. A solid collar is formed on 
the crankshaft and the two halves of the wheel are 
drawn up into a recess in this collar by means of two 
slip rings pulled by fitted bolts on to a tapered length, 
thus binding the two halves of the wheel firmly on to 
the crank shaft. As shown in the drawing, thrust 
pads are fitted on the outside faces of the two centre 
bearing shells. Returning to the crank case, it may 
be noted that it is very stiffly constructed, so that the 
working stresses and reactions may be taken up with- 
out the use of fitted bolts. Access to the main bear- 
ings and the crank shaft is given by large-sized 
aluminium inspection doors on either side of the crank 
ease, to which there is attached a circular sliding door 
of planished steel, which can be quickly removed and 
replaced. The top of the crank case is cored out to 
receive the cast iron cylinder casings, which carry 
faces for the platform supporting girders and a bracket 
for the cam shaft bearings and casing. There is a 
mechanically-operated lubricator for each of the 
cylinders, which are furnished with lubrication fittings 
at six different points. 


Liner, CYLINDER HEAD, AND PIsTon. 


Attention may be called to the special design of the 
cylinder liner at the top part, where the gas joint is 
made. Between the cylinder head, which consists of 
a slab of steel, and the hot gases of combustion, there 
is interposed a steel combustion plate, which is 
secured by studs to the cylinder head and is ribbed 
on its upper surface, thereby providing effective 
distribution of the cooling water over those surfaces 
which are directly in contact with the combustion 
temperatures. From the left-hand drawing on page 
201, it will be seen that the gas joint is directly 
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above the supporting shoulder of the liner. 
an arrangement entirely eliminates bending stress, 
which it is very important to avoid when making a 
gas-tight joint to withstand a cylinder pressure of 


close upon 90 tons. The screwing-down load on the 
cylinder studs is approximately double that amount. 
The diagonal holes through which the cooling water 
passes up through the shoulder to the top side of the 
cast steel combustion plete may be referred to. Not 
only do they greatly assist cooling water circulation 
but the makers also claim that they impart a certain 
amount of flexibility to the upper part of the liner, 
thus enabling expansion to take place in any direction 
without the introduction of undue stress and liner 
deformation. There is a guide belt at the lower end 
of the liner which fits inte the cylinder casing, a 
water-tight joint being made by a packed gland ring, 
accessible from the crank case. The main body of 
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tensile aluminium alloy casting, all parts being secured 
by bolts. 

The head of the piston is separate from the main 
body and skirt and has a deeply concave crown which 
is strongly supported by ribs, The upper part of the 
piston is secured to the lower by a series of tee-headed 
bolts and the lower part carries ported passages 
at its centre to which the cooling oil is led by means of 
a steel tube. The oil spreads radially from the centre 
to the sides of the piston head, and is returned through 
the outlet tube at the top of the piston space. The 
bearings of the cooling links, as shown in the right 
of our drawing, are of the double ball type, and a 
compression spring within thimble valves with 
spherical seats obviates leakage from the 30 lb. per 
square inch cooling oil system. Weldless steel tubes 
areemployed. Attention may be called to the gudgeon 
pin bearings. The gudgeon pin, which is hollow and 
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of an outer water jacket surrounding the inner gas 
passage, which is of stream-line design. The water 
enters at the lower end and travels at a high velocity 
to the top of the water casing, where it rises in a 
yertical discharge pipe and falls into the open water 
return tundish. With exhaust valves of this large 
diameter, namely, 7}in., in the earlicr engines, water- 
cooled valves were employed, but experience now 
gained with special heat-resisting metal, capable of 
withstanding temperatures up to 850 deg. Fah., has 
led to uncooled exhaust valves being used. Such a 
valve is simpler generally, in that it dispenses with 
passages and pipes, and is to be welcomed as an 
advance in design. From the drawings we reproduce, 
and also from the section of the engine shown below. 
it will be seen that the exhaust valve stem is guided 
by a central cast iron removable sleeve. This cast 
iron sleeve enables a larger clearance between the 
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the liner is only }#{in. in thickness, which should allow 
effective cooling to take place. 

The liners are machined from solid steel forgings 
and are afterwards toughened by heat treatment. 
The wearing qualities of toughened steel have been 
shown by experiment effectively to withstand the 
lapping action of aluminium, which is very marked 
in cast iron liners. After a commercial test of a 
liner lasting about 4000 hours, the wear was shown 
to be negligible, and the makers are confident that 
the steel liners will continue in service a much longer 
time than would similar cast iron liners. 

The piston design is not without novelty, and for that 
reason we give in Fig. 4, anenlarged section through the 
piston itself, while Fig. 5 shows the large and unbroken 
area of piston surface which is in contact with the 
steel liner, a factor of considerable importance with 
aluminium. A further important point in the design 
is the entire absence of screw threads in the high- 





Fic. 3--VERTICAL SECTIONS THROUGH ONE CYLINDER 


fitted with end closing pieces, is shrunk into the top 
of the connecting-rod, and its bearings take the 
form of two solid bronze brasses which fit in a square 
recess on the piston and are held in position by steel 
caps. The top end bearing bolts are neatly recessed 
into the upper surface of the body of the piston. As 
shown the bearing bolts carry an extension stud to 
the lower end of which is fitted an aluminium splash 
guard and oil tray. Any oil escaping from the bear- 
ings, or oil returned within the piston by the lower 
scraper ring, is led away to the crank case by the drain 
pipe shown at the back of the left-hand cooling link. 


VALVES AND VALVE-OPERATING GEAR. 

In Fig. 3 the exhaust valve will be seen, while 
in Fig. 6 we reproduce drawings of the fuel valve, 
along with the operating gear, and the cam and 
hand-operated starting valves. It will be seen 
that the exhaust valve casing consists essentially 
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valve stem and the sleeve to be given, which obviates 
valve sticking. Furthermore, the bottom of the cast 
iron sleeve is shrouded by a shield which deflects the 
exhaust gases and prevents them from entering the 
guide, and also assists in directing them in stream- 
line flow through the exhaust casing. It may be 
noted that double springs are used, so that in the case 
of one being fractured, the valve can still remain in 
operation until an opportunity is presented to remove 
the broken spring. In view of the high dyty of this 
type of engine, which works at a normal mean indi- 
cated pressure of 120 lb. per square inch, very careful 
consideration was given, we understand, to the lower 
gas joint of the exhaust valve casing, where it enters 
the combustion plate. At this part the cooling water 
is induced to travel across the top of the combustion 
plate at a high velocity, and it therefore cools the 
lower edge of the exhaust valve casing and the valve 
to a large extent, and gives, so we are informed, a 
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working period of about 1500 hours before the valves tapered hole in the combustion plate prevents the | 
require to be cleaned. |}ecap nut holding the nozzle from falling into the | 

The drawing we reproduce in Fig. 6 shows the fuel | | cylinder should it at any time become loose. The 
valve and its operating mechanism. This valve is | lower fuel valve casing seating is water cooled, and 


bell crank lever acting on a horizontal push rod, | exhaust valve casing. By this means a very thorough | 
which in turn makes contact with another small bell | circulation takes place towards the centre of the com- 
crank lever, the function of which is to lift the fuel | bustion plate which promotes good cylinder head and | 
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FIG. 4—SECTION THROUGH PISTON Fic. 5—PISTON WITH COOLING LINKS 
valve needle. It will be seen that the fulcrum of the | valve cooling. The packing used in the fuel valve is, 
last-named lever is an excentric, which can be | we are informed, of a special ‘‘ Garlock ” type, which 
operated by a hand cut-out lever, bringing the fuel | has been employed to a considerable extent in marine 
valve lever out of contact with the needle valve and | practice and is said to possess long life and to give 
also depressing the fuel by-pass valve. This operation | little wear on the needle valve surface. Another 
immediately cuts off all fuel going to a particular | point to which attention has been given is the align- 
cylinder, and, as the needle valve is not lifted, no injec- | ment of the needle valve. It will be seen that the valve 
tion air can enter. Such an equipment is very useful | 
when an engine of the multi-cylinder type is running | Exterior 
on light load, and it effects economies both in fuel | Apuasnent o 
consumption and air compressor work. = : 
It may be further noted that the bell-crank lever | y : 
on the cam shaft is also excentrically fulerumed. The J Raoonead 
shaft carrying this lever is directly connected with | = = cel andy. 
the control levers for stopping and starting the engine. 
In the *“‘stop”’ position of the engine the lever is a 
thrown clear of the horizontal push rod and although | Z 
the fuel cam toe continues to lift it, yet the clearance 
between the push rod and the end of the bell-crank | 
lever prevents that motion from being transmitted 
to the fuel valve. A good feature in this arrange- 
ment of mechanism is that which enables the opening | 
of the fuel valve to be retarded from 12 deg. to 15 deg. 
at the full speed of 300 r.p.m. to only 5 deg. before the 
top centre when the engine is being started at a slower 
speed of, say, about 100 r.p.m. This device is again | 
useful for light-load running at long periods, for when | 
the bell-crank lever is operating in the 5 deg. position * N 
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angle of opening on the cam. | NY’ 

Turning to the fuel valve itself, it will be seen that 
the fuel atomiser is of a simple type, and that no 
pulveriser washers are necessary. Good fuel pene- | 
tration and wide distribution are obtained in the | 
cylinder by the use of a cupped nozzle which is pro- | 
vided with five distributor holes. By means of a | 
simple appliance these holes can be cleaned by with- | 
drawing the fuel valve needle. 
































As shown in the drawing, adjustment of the fuel 
valve needle is made from the top, and the adjusting 
nut is easily accessible. All parts of the fuel valve 
operating mechanism are made of steel, and pins and | 
rubbing surfaces are hardened to minimise wear. | 
From Fig. 6 it will be seen that the fuel cam is | 
accessible from the inspection door on the cam 
casing, and the whole cam gear running, as it does, in 
an oil spray bath is very clean in operation and requires 
no attention. Reference at this point may be made 
to the exhaust valve push rod, the roller end of which | is lifted from its extreme end and not from the point 
works in a steel crosshead housing which is formed | of contact with the lever. An advantage which the 
on the cam shaft casing. Arrangements are made for | makers claim for this arrangement is that it reduces 
automatically lubricating the crosshead, which is | to a minimum any risk of a sticky valve being caused 
self-contained. A section through the push-rod | by misalignment. 
crosshead is shown at the centre of Fig. 3. 

Returning to the fuel valve, it will be noted that Fue, Pumps anD GOVERNOR. 
the lower valve body in which the needle seat is The fuel pumps, which form a very interesting, | 
formed is made from a steel forging and that a! feature of the engine, are shown in Fig. 7, and in 
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less lift is given to the fuel valve and there is a smaller NY: IN “st 


| Figs. 8 and 9 the general arrangement of them with 
the governor and starting controls may be seen. The 
two fuel pump bracket castings are secured to the 
| underside of the cam casing which supports the cam 


worked from the cam shaft through the medium of a the cooling water enters a similar recess around the | | shaft bearings, and each of them carries a steel block 


which accommodates the plungers, suction and 
delivery valves, and the trip valves. Each plunger, 


| it may be noted, is driven by its own excentric and 


it is so timed as to deliver fuel to the valves on the 
compression stroke of the cylinder it serves. The 
excentric straps are of the split type and are made in 
bronze, and the connecting link from each excentric 
is furnished with a spherical head working in a concave 
pad. By such an arrangement the heavy pressure on 
the down or delivery stroke of each plunger is amply 
provided for, and the plunger is self-aligning. It will 
also be observed from Fig. 7 that the top of each 
plunger is made spherical to ensure alignment between 
the top guide and the plunger barrel. The plungers 
are made of steel and are case-hardened and ground, 
and we understand that in future engines a glandless 
pump with each plunger working in a lapped cast 
iron guide will be fitted. A departure from con- 
ventional practice is that the suction valves are placed 
above and not below the delivery valves—see Fig. 7 
The makers claim among the chief advantages for 
this arrangement easier facilities for the adjustment 
of suction valves which can be made while the engine 
is working, a more convenient and practical governor 
control, and greater accessibility and freedom from 
leakage 

The fuel in the pump bodies is kept at a constant 
level by means of a float valve chamber, so that the 
pumps are always flooded with fuel oil to a level above 
the seat of the suction valve, and priming is thereby 
avoided. Any air in the pump body simply rises 
through the suction valve and escapes past the guide. 
A useful provision which was demonstrated to us 
during the trial is a small spring catch fitted on each 
suction valve, so that when desired any pump line 
can be put out of action by depressing the suction 
valve into this catch with the finger, and thereby 
holding it from its seat. From Fig. 8 it will be 
observed that the rocking arms of the fuel pump are 
connected to the plungers through the medium of two 
ball races and are fulerumed to a common cross shaft 
which is suspended from the governor by two drop 
rods. Thus any variation in the governor control 
alters the position of the cross shaft and varies the 
period of time during which the suction valves are 
off their seats. All springs in contact with fuel oil 
are made of a special spring steel which is nickel 
plated. 

On the underside of the seal’ pump body is a trip 
valve which serves the purpose of stopping ‘the engine 
either by automatic cut-off, should the lubricating oil 
fail, or by the emergency ov erspeed governor should 
the engine exceed its normal designed speed by 10 per 
cent. This trip valve is also connected to the starting 
control levers for the purpose of cutting off fuel from 
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Fic. 6—FUEL VALVE ARRANGEMENT AND AIR STARTING VALVES 


those cylinders to which starting air is being delivered. 
The fuel from the trip valve is by-passed back to the 
suction chamber. The two delivery valves are seated 
in a special casing and are fitted immediately below 
the suction valves, as shown in Fig. 7. They are made 
of cast iron and nickelplated springs are also fitted. 

| We have previously referred to the fact that the level 
of fuel oil in the pump is maintained constant by a 
float valve fitted in a small subsidiary chamber 
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alongside the fuel pump. 
to the main fuel supply tank. 
of two compartments and is fitted with an automatic 
calibrated tipping tank so that the exact amount of 
fuel supplied to the engine can be recorded by a 


counter. 
by a ball control feed valve from the storage tank. 


AIR-STARTING SYSTEM AND ENGINE CONTROLS. 


This chamber is coupled 
This tank is made up 


The supply of fuel to this tank is assured 


motion. 


All high-pressure air boxes are made of 
steel, and those attached to the cylinder head are 
water cooled to prevent distortion of the valve seats. 
In each of the three automatic starting boxes on the 
cylinder heads is a relief valve, as shown in Fig. 6. 
The valves are set to blow at 750 |b. pressure per 
square inch, and mention may be made of the fact | 


ing air valve is opened and air is admitted to the cam- 
operated valves shown in Fig. 6. When the engine 
has made a few revolutions the lever to the right, 
which was at the lower position when starting, is 
raised to the top notch as shown, and fuel is admitted 
to the three cylinders not fitted with starting valves. 
As soon as the engine takes up on these three cylinders, 


that they are larger in diameter than those generally | the left-hand lever is raised into the position shown, 


fitted. 


In Fig. 6 we show the cam-operated starting valve 


and hand-operated master valve. 
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Fic. 7--FUEL PuMmP 


system’ is so arranged that when the starting air 
bottles are open to the engine, the attendant can take 
that a correct balance of pressure is 
obtained before proceeding to start the engine. In 
the six-cylinder engine with which we are dealing, the 
starting valves are fitted on three cylinders only. On 
pulling down one of the control levers shown on the 
centre panel on Fig. 9, the master starting valve 
shown on the upper part of Fig. 6 is lifted and air 


steps to see 


The starting air 
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Fic 10 -REAVELL 


ment of the starting controls which are centralised in 
the front of the engine, and from which all operations 
connected with the engine and the air compressor are 
earried out. The fittings on the control board include 
exhaust gas pyrometers, visible piston cooling oil 
outlets and all the necessary pressure gauges for both 
the engine, starting bottles and the air compressor. 
The controls are so arranged that the engine can be 
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FiG. 8 GOVERNOR |AND, FUEL PUMP ARRANGEMENT 


passes from the bottom to the upper side of the cam- 
operated valve shown on the same drawing. Which- 
ever of the cylinders is to receive starting air the 
valve of that cylinder is lifted off its seat by its cam 
and allows the starting air to flow to the automatic 
starting valve shown in Fig. 6, and also at the back 
of the engine in the left-hand section on page 201. 
The high-pressure air thus opens this automatic 
valve and enters the cylinder, putting the engine in 
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started by the attendant without moving from one 
position. The control board also has tell-tale lights 
from the switchboard, with a voltmeter and ammeter, 
and the arrangement is particularly neat, absence of 
pipework being a noteworthy feature. 

The three levers operating the main engine controls 
are to be clearly seen in the centre of the control 
panel shown in Fig. 9. On pulling the lever shown to 
the left down past the lower notch, the master start- 


Fig. 9 clearly shows the very neat arrange- 











which cuts off the starting air supply and puts the 
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AIR COMPRESSOR 


cylinder on fuel. When stopping the small centre 
lever is simply pulled down, thus cutting off the 
supply of fuel to all the cylinders by lifting the fuel 
pump trip valves. 


Arr COMPRESSOR. 


The air compressor which will be seen to the right- 
hand of the upper view on page 200 and a section 


Fic. 9 ENGINE CONTROL BOARD 


through which is reproduced in Fig. 10, is of the 
Reavell Quadruplex type, being specially designed 
by Reavell and Co., Ltd., in conjunction with Fraser 
and Chalmers, for this particular type of engine. We 
have already referred to the strong annular connecting 
flange and the bedplate supporting bracket. The 


compressor crank chamber is, however, completely 
isolated from the engine, so that there is no possi- 
bearings 


bility of lubricating oil from the main 
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creeping along the surface of the crank shaft to the 
compressor crank pin. A feature of the design is the 
provision of inter-stage cooling, which is exterior to 
the compressor itself, and therefore easily accessible. 
Particular care was given to the balancing of the unit 
which was assisted by an advantageous arrangement 
of the delivery pressures in each of the three stages. 
As the low-pressure cylinders are very adequately 
cooled, it was possible to increase the terminal pres- 
sure in these cylinders, the efficiency of the set being 
thereby enhanced. Air is admitted to the low- 
pressure cylinder through the Reavell type of ported 
gudgeon pins, which do away with the necessity for 
spring-loaded suction valves. The delivery valves 
of the low-pressure and intermediate-pressure stages 
are of the plate type, thimble valves being retained 
for the high-pressure delivery valves. The care given 
to the design of this special machine has resulted in a 
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Fic. 11 -TYPICAL INDICATOR CARD 


highly satisfactory performance being attained, and 
we are informed by the makers that the test figures 
show that this type of compressor gives better results 
than any other type of three-stage compressor yet 
produced. 


TRIALS AND Test RESULTs. 


We were invited to attend some of the bench trials 
of the engine while it was at the makers’ works, and 
also to see it under load in commission. It was 
particularly interesting to verify for ourselves the 
working of the automatic emergency control, which 
shuts down the engine in case of any failure, either in 
the forced lubrication system or in the supply of 
cooling oil delivered to the main piston. The lubri- 
cating oil pressure was made to fail and the engine 
was immediately brought to a standstill, and it could 
not be started again until the pressure had again 
been established in the oil system. The engine was 
remarkably quiet and free from vibration at all loads, 
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Fic. 12--HEAT DISTRIBUTION CURVES 


owing, we are informed, to the great care taken in the 
analysis of the engine and the dynamo from the point 
of view of torsional vibration and critical speed. 
It may be placed on record that there is no outboard 
bearing between the engine fly-wheel and the 1200-kW 
180 to 220-volt, G.E.C.-Witton generator, and with 
this arrangement the calculated critical speed of the 
shaft fly-wheel and dynamo was 355r.p.m. Although 
it is designed to operate at 300 r.p.m. and an emerg- 
ency governor cuts out the fuel at a maximum speed 
of 330 r.p.m., the engine was tested at 320 r.p.m. and 
vibration was entirely absent. It may be noted that 
when starting or stopping the engine, it is never 
called upon to pass through a critical speed. In Fig. 11 
we show a typical indicator diagram, reproduced full 
size, which was taken at Short’s Gardens power station 
when the engine was working on an electrical load 
of 1150 kW. From the shape of the diagram, it may 
be gathered that combustion takes place gradually 
from the ignition point until a peak is reached at about 
30 deg. beyond top dead centre. This being so, 


maximum pressure is exerted on the piston when it 
is at its most useful position. The compression pres- 
sure is about 470 lb. per square inch and the com- 





bustion pressure about 570 Ib. per square inch. When 
the indicator diagrams were being taken, we had 
occasion to note the convenient arrangement whereby 
the indicator gear motion is put in and out of action 
by a small clutch arranged at the back of the engine. 
By turning a small handle on the clutch box, the 
mechanism is disengaged, while the cord hook is 
attached and the clutch gear is only in operation 
when the diagrams are actually being taken The 
drive for the indicator is attached to the piston 
cooling link mechanism and particular care was taken 
in its arrangement to obtain an absolutely true repro- 
duction of the reciprocating motion of the main piston. 

After one of the trials a piston was drawn for our 
inspection and the actual time required from shutting 
down the engine until the piston was on the floor was 
only 32 min. Examination of the piston and liner 
surfaces showed that they were in good condition 
with a hard glossy surface. The gudgeon pin was 
also removed and found to be in entirely good order. 
In Figs. 12 and 13 we show trial results plotted in 
various ways, so as to make the records complete 
from the thermodynamic point of view. In Fig. 12 
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the distribution of the heat and the various losses 
are clearly shown, and, at full load, the heat balance 
may be given as follows:—Heat converted into 
indicated work, 45-5 per cent.; heat rejected to the 
cooling water, 17-6 per cent.; heat rejected to the 
piston cooling oil, 4-1 per cent.; heat rejected to 
exhaust, 32-8 per cent.; total, 100 per cent. The 
curves which are reproduced in Fig. 13 show fuel con- 
sumption curves per B.H.P. hour and kW hour, with 
total fuel curves both on a B.H.P. and kW basis. 
The brake thermal and mechanical efficiencies of the 
engine are also shown, while the electrical efficiency of 
the generator is given on a kW basis. A useful 
feature of the curves is the inclusion of the exhaust 
gas temperatures plotted on a B.H.P. basis for the 
complete range of engine power. This curve is of 
especial interest, as it shows the range of temperature 
to which a high-duty engine of this large output is 
subjected. 

In conclusion, we would express our thanks to 
builders and designers of the engine, who have co- 
operated with us in the preparation of this article, 
and have generously placed at our disposal com- 
plete drawings and results. 








Institution of Mechanical Engineers. 


THE report of the Council for the year 1927, sub- 
mitted at the eighty-first annual general meeting 
of the Institution of Mechanical Engineers, held in 
London on Friday evening of last week, February 
17th, shows that there was a net gain of 139 in the 
membership, and that the total number of members 
at the end of the year was 10,256. The financial 
statement shows that the revenue for the year 
amounted to £31,925, and that the total expenditure 
reached £31,214. Dealing with the work of the 
Research Committees the report states that work 
for the Alloys of Iron Research Committee, a body 
in which several learned societies are interested, was 
continued during the year at the National Physical 
Laboratory, under Dr. Walter Rosenhain. It has 
consisted chiefly of investigations of the alloys of 
iron and manganese, chromium and silicon, and has 
involved the preparation of the alloying element in 
a high state of purity and the evolution of special 
refractories not reactive to the molten alloys. The 
Cutting Tools Research Committee has presented 
to the Council a report on ‘‘ Machinability,”” by Mr. 
E. G. Herbert. On its behalf Professor Dempster 
Smith and Sir Thomas E. Stanton are conducting 
investigations respectively into the cutting of brass 
with high-speed and carbon tools, and into the speed- 
effect characteristic of materials having a high ratio 





of yield stress to ultimate stress. The Hardness 
Tests Research Committee has presented a report 
prepared at the National Physical Laboratory, by 
Mr. G. A. Hankins, entitled “‘A Synopsis of the 
Present State of Knowledge of the Hardness and 
Abrasion Testing of Metals with Special Reference 
to the Work Done During the Period 1917 to 1927.” 
The Steam Nozzles Research Committee has pre- 
sented its fifth report. This report was discussed 
at a meeting of the Institution held in London on 
January 20th, and was summarised in our issue of 
January 27th. A third report from the Wire Ropes 
Research Committee has been prepared for presenta- 
tion early in 1928. At Woolwich Polytechnic Dr. 
W. A. Scoble has finished the tests on all the lin. 
circumference ropes of 100/110 tons per square inch 
tenacity, and a large machine for testing ropes 2in. 
in circumference two at a time has been completed 
and put into operation. A sub-committee under 
Professor W. E. Dalby has been appointed, and grants 
have been made in connection with researches con- 
ducted in University laboratories. The subjects 
being investigated under these conditions are the 
boosting of a high-speed petrol engine ; the airless 
injection of liquid fuels into the cylinders of oil engines ; 
and the distortion of steel on hardening. These in- 
vestigations, it is noted, are all in their preliminary 
stages. 


The Council’s report was carried unanimously 
without discussion, and following the presentation 
of prizes, the retiring President, Sir Henry Fowler, 
vacated the chair. The new President, Mr. Richard 
Allen, was unable by reason of illness to be present, 
and the chair was accordingly taken by the senior 
Vice-president, Mr. Daniel Adamson. A very cordial 
vote of thanks to Sir Henry Fowler for his unremitting 
and valuable work as President during the past year 
was moved by Dr. H. 8. Hele Shaw, and was seconded 
by Sir John Dewrance, and carried enthusiastically. 
Thereafter Major W. Gregson was called upon to 
present his paper on ‘*‘ Waste Heat Recovery.”” This 
paper, partly in summary and partly in full, is re- 
printed elsewhere in this issue. 

Waste Heat Recovery. 

Mr. R. C. Maedonald, chief mechanical engineer 
to the South Metropolitan Gas Company, was called 
upon to open the discussion on Major Gregson’s paper. 
He said that the first waste heat boiler that came 
under his notice was one attached to a strip heating 
furnace in a tube works. The waste gases were passed 
along external side flues at the bottom of the boiler, 
and were returned through an internal flue about 
5ft. in diameter placed excentrically to the cylindrical 
boiler shell. The boiler was most inefficient, but 
it supplied sufficient steam for all the hydraulic power 
required in the works. The second waste heat boiler 
which came under his notice was one of the portable 
locomotive type, and was attached to a gas engine. 
It gave very satisfactory results. Dealing with the 
use of surplus gas in steel works, he remarked that he 
knew of a Middlesbrough steel works at which the 
waste gases, after being used for steam-raising pur- 
poses, were passed under salt-evaporating pans. Dis- 
cussing the question of fire-tube versus water-tube 
boilers for waste heat utilisation, he said that in his 
opinion it did not matter much which type was used 
so long as the tubes were kept clean. Waste gases 
were usually heavily charged with dust, and that 
dust became deposited in the tubes. A fire-tube 
boiler had many advantages if the gases were dirty, 
but if they were clean water-tube boilers were equally 
satisfactory. He desired Major Gregson to tell him 
which type of water-softening apparatus he found 
best suited to the hard London water, and to state 
whether in waste-heat boilers working intermittently, 
any difficulty was experienced with wasting on the 
fire side consequent upon the formation and action 
of SO,. The author seemed to imply that all the 
steam required in a gasworks could be obtained by 
the utilisation of waste heat, and showed that at an 
inlet temperature of 800 deg. Cent., and with 100 per 
cent. of excess air, something over 5 lb. of steam per 
pound of producer coke was to be expected. He, 
the speaker, thought Major Gregson was optimistic 
in that connection, and that he did not make sufficient 
allowance for intermittency of working. From 3 lb. 
to 4 lb. of steam was about the correct figure realised 
in practice. 

Mr. F. H. Livens showed some lantern slides illus- 
trating the application of waste heat boilers to gas 
and oilengines. He could, he said, confirm that about 
2} 1b. of steam per B.H.P. could be obtained from 
the heat in the exhaust gases. In some of his tests 
he had obtained a higher yield, but that figure was a 
fair average value. He illustrated by a slide an instal- 
lation consisting of two 150 H.P. engines and one 
200 H.P. engine fitted with exhaust gas water heaters 
and stated that in that installation, when the engines 
were working at 60 to 70 per cent. of their full load 
and with their exhausts at a temperature of 650 deg. 
Fah. 1070 B.Th.U.’s were recovered per horse-power, 
and the water was raised about 84deg. It was essen- 
tial to have sufficient storage capacity in such a plant 
for it might frequently happen that the demand for 
hot water was least when the engine load was greatest 
and vice versd. It was very difficult, he concluded, 
to obtain consistent test results from waste heat re- 
covery plant, because of the number of varying factors 
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and because a very little amount of deposit in the 
tubes was sufficient to upset the results. 

Mr. J. Reber remarked that the author in his 
calculations had relied upon Mallard and Le Chatelier’s 
figures for his specific heats. Those figures were, 
however, now known to be too high. He suggested 
that it would be of very great advantage if inter- 
national standardisation could be effected in the units 
and data used in the compilation of heat balances. 

Mr. W. H. Patchell said that ten years ago he had 
been responsible for the installation at Chelmsford 
of a 500 horse-power producer gas engine plant fitted 
with waste heat boilers. Those boilers were still at 
work. On test the three boilers with the engines at 
full load gave 2-15 Ib., 2-49 Ib., and 1-92 Ib. of steam 
per B.H.P. hour. A similar boiler on a Diesel engine 
yave 2-07 Ib. The boilers had now run for from 28,000 
to 35,000 hours without repairs or renewals other 
than the replacement of the tubes. The tubes were 
of steel. 

Mr. Thomas Clarkson argued that steel works and 
yasworks were on an entirely different footing from 
internal combustion oil engines as regarded waste heat 
recovery. In oil engines the exhaust gases were 
much lower in temperature; in fact, the highest oil 
engine temperature was not so high as the lowest 
encountered in steel or gasworks. He joined issue 
with the author on the merits of the fire-tube boiler 
and referred in particular to the Clarkson thimble- 
tube type of boiler. That design of boiler, he said, 








CLARKSON THIMSBLE- TUBE WASTE 


could generate steam as well as produce hot water, and 
it could be run without water as a silencer when 
neither steam nor hot water was required. Mr. 
Clarkson showed several lantern slides illustrating 
the application of waste heat boilers in motor ships, 
im submarines and on motor-driven trains. We 
illustrate herewith the Clarkson thimble-tube boilers 
fitted in the two ““O” class Australian submarines 
recently constructed in this country. 

Mr. H. A. D. Acland, of the Still Engine Company, 
said that he was glad to observe the author's attempt 
to lay the bugbear of acid corrosion. So long as the 
temperature did not drop below the dew depositing 
point there was no danger of the formation of sulphuric 
acid in waste heat plant. Even in a feed heater the 
formation of acid was not likely to cause much 
trouble. Cast iron was practically impervious to 
acids and in any event was cheap to replace. Even 
a steel feed heater showed great powers of resistance 
to the attacks of acid. A steel feed heater made by 
his firm fifteen years ago was still in use and showed 
no signs to-day of acid corrosion. The profit to be 
gained by the use of a water heater on oil engines was 
not to be ignored even in the case of the low-tempera- 
ture gases from a two-stroke engine. The author, 
he noted, seemed slightly to have exaggerated the 
ratio of excess air in a two-stroke engine. It could 
not in general be taken at 300 per cent., but was 
usually of the order of 200 per cent. 

Mr. A. E. L. Chorlton said that he would have 
liked to have heard more about the construction of 
waste heat boilers as distinct from their performance. 
It was surprising to find how small the boilers were 
required to be. The original waste heat boilers were 
too large and the flow through them was too slow, 
and as @ result corrosion was set up. 

Mr. C. P. Taylor said that little information seemed 
to be available from which the performance of waste 
heat boilers might be deduced. Some years ago, 
however, Mr. Lawford H. Fry, as the result of certain 
investigations which he had carried out, set up a law 
for the flow of heat through gas tubes. He, Mr. 


Taylor, had tested that law on a waste heat boiler 
and had found that it gave results agreeing very 





closely indeed with the truth. Given the volume and 
temperature of the gas, the law provided a very close 
figure for the performance of a waste heat boiler at 
any temperature. 

Mr. Daniel Adamson said that all over the world 
commercial results of the greatest value were being 
obtained from waste heat boilers. In this country it 
was estimated that about 250,000 tons of coal were 
being saved annually by the use of waste heat boilers. 
In the United States one boiler maker alone claimed 
to have supplied waste heat boilers which were saving 
200,000 tons of coal a year, while in Germany 100 
million kWh were being obtained from waste heat 
recovery. It was particularly desirable that steel 
works should grasp what was open to them in the 
way of utilising their waste heat. 

Major Gregson, replying to Mr. Macdonald, said 
that he did not agree with him regarding the general 
usefulness of fire-tube boilers. For softening London 
water there were half-a-dozen firms which would 
supply suitable apparatus for the purpose. He main- 
tained that there were many gasworks in this country 
which were running entirely on their waste heat 
boilers in spite of their fluctuating load. He also 
adhered to his figure of 5 lb. of steam per pound of 
producer coke in vertical retorts. Such retorts, he 
remarked, differed entirely in their heat balances 
from horizontal retorts.‘ Dealing with Mr. Livens’ 
remarks, he said that with modern instruments there 
was no difficulty at any point in obtaining trust- 
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worthy test figures from a waste heat installation. 
None of the figures given in the paper had been 
assumed ; all were based on what had been attained 
in practice. He agreed with Mr. Reber that the 
Mallard and Le Chatelier specific heat figures were not 
correct at high temperatures, but at lower tempera- 
tures they could be accepted as fairly accurate. He 
also agreed with Mr. Reber regarding the desirability 
of standardisiing the basic figures used in engineering 
calculations. Dealing with Mr. Clarkson’s thimble- 
tube boiler, he said that the design undoubtedly pro- 
moted turbulence in the gases, but it did so at the 
expense of creating high back pressure. Mr. Clarkson 
interposed to contradict this view, and said that the 
thimble-tube boiler produced no back pressure. 
Major Gregson replied by maintaining that the boiler 
replaced the silencer and would only admit that it 
produced no additional back pressure. He charac- 
terised as appalling the practice of running the boiler 
dry simply as a silencer. What would happen, for 
example, if, when the boiler was being run dry, cold 
water was suddenly turned in it? Mr. Clarkson, 
again interposing, stated that just such an experiment 
had been carried out during an Admiralty test and 
that nothing had happened. To Mr. Chorlton’s 
remarks Major Gregson replied that his paper was 
on waste heat recovery and not on the design of waste 
heat boilers. He had to choose between these two 
subjects, and his choice fell on the more general one. 
Concluding, he emphasised a remark made in the 
opening paragraphs of his paper to the effect that it 
was very difficult to get people to realise that since 
the war everything economically had changed. 
Certain economic factors had come to stay, and it 
was useless to wait for the time when the cost of 
labour and materials would return to their pre-war 
level. 





NORTH-WESTERN BRANCH. 


Major Gregson’s paper was submitted to a meeting 
of the North-Western Branch of the Institution held 
on Thursday, February 16th, and resulted in a 





Watkinson, in opening it, said there were two main 
ways in which manufacturing might be carried out 
under the best conditions. One was by making the 
cycle of operations self-contained without any by- 
products, and there were a few industries in which 


that could be done. The other way was to utilise by- 
products, one of which was waste heat. Mr. Daniel 
Adamson called attention to several minor points in 
the paper which he considered could have been dealt 
with better. One was that there were no deductions 
for fan power ; another was that the author had given 
his temperatures in Centigrade only, whereas the 
Fahrenheit scale was more generally used by engi 
neers, especially in connection with B.Th.U.’s. He 
said that in the paper the author had dealt more 
gently with the water-tube boiler than he had done 
in his résumé that evening. The water-tube boiler 
was quite unsuitable for the higher gas velocities 
which were desirable in recovering waste heat from 
a medium which had not got much heat to part with. 
He had read about a boilermaker in the United States 
who claimed to be saving over 200,000 tons of coal 
per year, presumably with water-tube boilers. He 
could have done 10 per cent. better with fire-tube 
boilers. The recovery of waste heat was not at all a 
doubtful question, as the paper showed, and a perusal 
of the paper ought to convince steel works managers 
of the direct advantages to be derived therefrom. 

Dr. Morley, referring to Mr. Adamson’s remark on 
fan power in connection with such plants as were 
described in the paper, said that there were other 
appliances of a somewhat different nature aiming at 
the same end and using somewhat similar means. 
High-speed gas flow was a principle which could be 
adopted with great success. While fan power was 
essential in any scheme using gases flowing at high 
speed, the power absorbed need not be excessive. He 
had one in mind, where the expenditure of power on 
the fans for getting very high gas speeds was about 
2 per cent. of the output of the whole appliance. 
Referring to the recovery of heat from the exhaust of 
an engine fired with blast-furnace gas, Dr. Morley 
thought the 100 per cent. which the author's 
calculation was based was somewhat high. For that 
reason the amount of heat available in the gas was 
somewhat higher than was likely to be the case in 
actual practice. Hence the steam per brake horse- 
power hour of the engine referred to on page 7, 
namely, 2-2 lb., was rather high. The figures given 
for exhaust heat from oil engines was moderate. 


on 


Mr. Tomlinson said that in the early days of con 
tinuous vertical retorts gasworks had, instead of 
recovering waste heat, transmitted it to the air for 
combustion. When it was required to pass steam 
through the charge and make water gas in the same 
retort, it had been found that the steam itself per- 
formed the office of cooling the coke, and at the same 
time it recovered the heat and passed it up inside the 
charge in a highly efficient manner. He gave some 
figures for the new gasworks at Stoke, which showed 
that the power for the mechanical operation of the 
plant had been produced at well under 4d. a kilowatt- 
hour. It might be of interest to know that on that 
plant over 10,000 lb. of steam per hour had been 
raised. Of it some 3330 Ib. were required for the gas- 
making process, and some 3100 lb. were required 
for power generation, leaving some 3500 lb. for other 
purposes in the works. Another rather striking fact 
was that, on a good many of those plants, the saving 
in fuel alone enabled the boilers to be paid for in some 
two years’ working. 

Colonel Carr said that he had had experience in the 
recovery of waste heat in gasworks processes, and 
could endorse the figures which had been put forward 
by Major Gregson in the paper. Major Gregson had 
rather erred on the safe side, in that he gave recovery 
in horizontal retort settings. The highest recovery 
was 3-55 lb., and the lowest was 2-98 Ib. of steam per 
pound of fuel used in the producers. Was the fuel 
used in the producers given as carbon, or was it coke 
as charged with ash content, or was it given as ash 
carbon? He knew that with coke as charged as high a 
figure as 4-2 lb. of steam per pound of coal had been 
achieved with horizontal retorts. The coke in that 
instance was fed hot to the producers, and therefore 
there was no allowance for moisture, as there would be 
if the coke were fed after being quenched. In retort 
settings the great trouble was infiltration of air. It 
was absolutely essential in waste heat recovery to 
keep down excess air. In retort settings where there 
were regenerating flues, and access to those flues was 
necessary for cleaning purposes, the difficulties were 
enhanced. The smallest amount of air infiltration 
would bring down efficiencies enormously on account 
of the excess air content. 

Mr. Orton said that the figures which Major 
Gregson had given in the sectjon of the paper dealing 
with oil engines were strictly moderate, as had alread) 
been shown by Dr. Morley, and agreed very closely 
with practice, i.e., the amount of heat in the exhaust 
gases from engines and the calculations of the saving 
obtained seemed to be quite moderate and could 
actyally be obtained. 

Mr. Fred Jones said that there seemed to be rather a 
mistaken notion regarding regeneration in furnaces. 
He thought that regenerators were put in chiefly 
to give a high furnace temperature. Temperature 
conditions in a furnace were really more important 
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possible regeneration there was still ample heat left 
in the waste gases for utilisation in a waste heat 
boiler. He had taken some results from six different 
furnaces with varying coal consumptions. The actual 
consumptions per ton of steel had ranged from 
3} cwt. to 7 ewt., and he had estimated the value of 
the steam in terms of coal saved by the waste heat 
boiler and subtracted that figure from the gross coal 
consumption. It had been surprising to find that the 
net coal consumption had come out at from 3-2 ewt. 
to 3-6 cwt. per ton of steel. Taking Major Gregson’s 
figure of 2000 Ib. per ton of steel and adding to that 
500 Ib. raised from the reheating furnaces and soaking 
pits, if that steam were used in a modern turbo- 
generator using 16-5 lb. of steam per kWh, 150 kWh 
of steam would be generated per ton of steel. 

Mr. George Adamson said that Major Gregson had 
mentioned one thing which he had not seen before. 
It was the installation of waste heat boilers for low- 
pressure work at the back of high-pressure boilers 
in place of air heaters and economisers. He had 
always understood that air heating had a double 
effect : it not only recovered some of the heat in the 
waste gases, but it also improved the combustion 
conditions in the boiler furnace and so improved the 
efficiency. He would like to ask Major Gregson if, in 
addition to his waste heat boiler at the back, he would 
put on an air heater, and, if so, whether he would put 
it in front or at the back of the low-pressure boiler. 
He could endorse what Major Gregson had said about 
the usefulness of the subject. One firm he knew was 
saving 65,000 tons of coal a year by means of waste 
heat boilers. That particular firm about five years 
ago had been shut down because it had not been able 
to compete with the Continent. Now it was beating 
the Continent in price. 

Mr. E. Spencer Wilkinson said that Major Gregson, 
in the course of his remarks, had mentioned the two- 
stage boiler proposition, comprising two Babcock and 
Wilcox boilers, followed by an ordinary fire-tube 
boiler. He stated that the efficiency of that installa- 
tion was higher than that obtainable with the ordinary 


boiler, economiser, and air heater. Perhaps he would’ 


give them the definite efficiencies in each case, the 
method of firing, and the final outlet temperatures of 
the gases as they were rejected to the chimney. 

Major Gregson, replying to the discussion, said, 
referring to Mr. Daniel Adamson’s remarks, that the 
fan powers were worked out on all the tests given in 
the paper, and reduced to actual steam equivalents 
in each case. He fully realised the difficulties due to 
using a combination of the Centigrade and Fahrenheit 
scales, but as long as metallurgical and gas engineers 
thought of gas in the Centigrade scale and mechanical 
engineers of steam in the Fahrenheit scale, he believed 
that his compromise was the most workable under 
present circumstances. Referring to the heat losses 
between regenerator outlets and boiler inlets, the only 
solution was an air-tight steel system of flues, as shown 
on some of the lantern slides. He agreed with Dr. 
Morley that there were methods of heat recovery 
other than by steam raising, but the system of com- 
bined air and feed water heating referred to by Dr. 
Morley was more applicable to boiler practice than to 
furnace waste gases. He had found that 100 per cent. 
excess air was a fair figure for large blast-furnace gas 
engines operating at full load, his tests ranging over 
a considerable number of makes, all operating at 
rated efficiency. With a lower excess air content, 
combustion in the cylinders suffered. He would 
remind Dr. Morley, in comparing the gas engine 
recovery results with oil engine pragtice, that the 
Diesel cycle was essentially more efficient than the 
explosion cycle, and that fact, coupled with the lower- 
grade gases at the exhaust manifolds, accounted for the 
lower recovery figure. Mr. George Adamson had 
referred to two-stage steam generation, and he 
regretted that in his summary of the paper he had not 
made it clear that air heaters were to be used when 
necessary, ¢e.g., when firing pulverised fuel, the per- 
formance of the low-pressure boiler being regulated to 
suit individual designs. Even without air heaters 
the temperature of the gases leaving the low-pressure 
boiler would be lower than those of the gases leaving 
an economiser under similar conditions, as the water 
in the latter was worked up to full boiler temperature 
and not the temperature corresponding to the low- 
pressure steam system. This answered Mr. Wilkin- 
son’s query also. 








The New Road Bridge Between 
Newcastle and Gateshead. 


Ly our issue of December 30th last we gave a description 
of the new road bridge, which is being built over the Tyne 
between Newcastle and Gateshead. Included in the article 
were reproductions of photographs taken of the structure 
a few weeks previously. Since then, rapid progress has 
been made with the erection of the steel work of the arch 
portion of the bridge, as will be-realised from the accom- 
panying engraving, which has been reproduced from a 
photograph taken a shert time ago. In fact, the arch 
is seen to be within measurable distance of completion, 
and good progress has also been made with the construc- 
tion of the platform that will carry the roadway. 

By the aid of the diagrams showing stages in the erection 
of the bridge, which were also given with the article men- 
tioned above, our readers will be able to realise the pro- 
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portion of the work that has been finished and how com- 
paratively little remains to be done, so far as the main 
erection is concerned. 








The Birmingham Carbonisation 
Conference. 
No. I. 


Tue Carbonisation Conference which has been held in 
Birmingham this week, and of which we now give some 
account of the early portion, served to emphasise the magni- 
tude of the problems involved and the absolute necessity 
for co-operative action in any discussion of thera. This 
Conference was the fourth of a series organised by the Joint 
Fuel Committee, a body hitherto composed of representa- 
tives of the Institution of Gas Engineers, the Society of 
Chemical Industry and the Coke Oven Managers’ Associa- 
tion. Now, however, the Institute of Fuel—which, by 
the way, is gradually and consistently adding to its mem- 
bership in a very satisfactory manner—has joined the 
Joint Fuel Committee, and this fourth Conference was the 
first in which it has taken part. The programme arranged 
for a full-day meeting on Tuesday, February 21st, half- 
days on the following two days, and a full day on the final 
day of the Conference. On Wednesday, February 22nd, 
there was a luncheon at the British Industries Fair, by 
invitation of the Fair authorities. 

A feature of the Conference was the fact that all the 
papers presented for discussion had already been presented 
to one or other of the organisations concerned with fuel 
problems, and the scope of the Conference may be gauged 
from the fact that, although there were no less than 400 
letters of regret, there were 300 acceptances of invitations 
to attend. Of course, this latter number was not present 
throughout, owing to the interest being spread over such 
a wide area, and it was as well that it was not, for had it 
been the lecture room at the Birmingham and Midland 
Institute would have fallen woefully short of the require- 
ments. As a matter of fact, the first day’s proceedings 
did not follow out the programme, because, after the brief 
introduction of six papers and the discussion upon them, it 
was found that there was not sufficient possibility of 
further discussion to warrant the holding of the afternoon 
meeting as had been arranged, and those attending the 
Conference were able to pay a little more attention to the 
Fair at Castle Bromwich than they would otherwise have 
been able to do. 

The Conference on the first day was opened by Sir 
Richard Threlfall, F.R.S., Chairman of the Fuel Research 
Board, who recalled that thirty years ago, when he first 
became interested in fuel, he could not find anybody who 
was inclined to discuss the matter with him. People in 
those days were only concerned with the price, but nowa- 
days there was a large body of people taking an interest 
in the scientific aspect of the problems concerned. In the 
early days, continued Sir Richard, he had had the oppor- 
tunity of spending a month in the works of the late Thomas 
Parker when low-temperature carbonisation was being 
investigated, and he reiterated what he had said on several 
previous occasions, that, had Mr. Parker’s efforts been 
carried out in a gasworks, there would have been a reason- 
able prospeet of success. Sir Richard went on to comment 
upon the versatility of James Watt in this connection, 
because, although best known as the improver of the steam 
engine, he also took a very keen interest in smoke pre- 
vention, as was to be gathered from a perusal of the collec- 
tion of his letters. This work of Watt’s, however, was a 
century and a-quarter ago, and it was amazing now to 
find that extended experimental work was still required 
upon fuel problems. 

Professor Arthur Smithells, F.R.S., Chairman of the 
Joint Fuel Committee, spoke of the manner in which the 








Birmingham Corporation Gas Department had always been 
in the forefront of carbonisation progress, and said that 
there existed in Birmingham to-day examples of carbonisa- 
tion plant and processes which could not be surpassed in 
any part of the country. After referring to the fact that 
Sir Richard Threlfall’s work upon fuel problems really 
began in Australia—where he acted as Chairman of the 
Royal Commission there which had to consider the loading 
and carrying of coal at sea—Professor Smithells said 
that there would always be scope for research into fuel 
problems, and always be scope for conference and dis- 
cussion with regard to them. One thing he hoped for from 
the present Conference was that it would afford some 
guidance to the public as to how far fuel problems had been 
solved. At the present time he felt it was a source of 
anxiety and alarm that the public should be so much at 
the mercy of those who made explicit and definite state 
ments, with great confidence and great publicity, that some 
of the most difficult questions connected with fuel had 
been solved. Such a Conference as this, should through the 
Press, give the public some clear idea as to how far the 
various problems had actually been solved, so that they 
would be put on guard against- putting their belief and 
their money into enterprises concerning which claims were 
put forth that were not, at the present stage, fully 
justified. 

Dr. G. C. Clayton (Society of Chemical Industry), who 
presided at the Conference on the first day, referred to the 
objects of the Joint Fuel Committee. They were to spread 
accurate information with regard to the matters involved 
In remarking upon the fact that the papers put forward 
for discussion at that meeting concerned principally the 
gas industry, he said that that industry had always been 
in a somewhat exceptional position in that the freest 
exchange of opinions took place between the different 
authorities and technical workers, and it was largely on 
that account that it had developed along sound, if some- 
what cautious, lines to its present magnitude. There was 
little doubt that progress would be stimulated similarly 
by freer interchange of data and experience in other 
industries, because, although gratifying progress was being 
made, much more still remained to be done. In certain 
other sections of the fuel industries there was still a 
certain hesitation evinced by firms in putting the whole 
of their cards on the table. That fear was gradually being 
broken down, however, and he expressed the hope that 
that Conference would provide a stimulus to discussions. 
Finally, Dr. Clayton spoke of the time usually taken 
between the completion of a research and its adoption in 
industry, and pleaded for every effort to be made to curtail 
the waiting period so often experienced. ‘ 

The following papers were then submitted :—** The 
General Seope of the Gas Industry,” by Mr. W. J. A. 
Butterfield ; ‘‘ Some Phases of Modern Practice in Gas 
Manufacture,” by Mr. Thomas Hardie; ‘ Presidential 
Address to the Southern Association of Gas Engineers and 
Managers, 1927,’" by Mr. Thomas Hardie ; ‘* Continuous 
Vertical Retorts,”’ by Messrs. Michael Barash and T. 
Campbell Finlayson; ‘ Vertical Intermittent Chamber 
Ovens for Gas Manufacture,” by Mr. N. J. Bowater ; 
and “Intermittent Vertical Chambers,” by Mr. R. H. 
Bruton. On Wednesday, February 22nd, the following 
papers were read :—‘‘ The General Scope of the Coke 
Oven Industry,” by Messrs. C. P. Finn and R. Ray; 
** Modern Coke Oven Practice,’ by Messrs. G. J. Green- 
field and G. H. Harrison ; and ‘* Coke Research and the 
Steel Industry,” by Mr. E. C. Evans. A short review of 
the outstanding points arising on these and other papers 
will be given in our next issue. 


(To be continued.) 








ARRANGEMENTS are being made for the manufacture 
of aero engines, by the Armstrong-Siddeley company at 
Ottawa, Ontario. 
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The British Industries Fair at 
Birmingham. 


the 
British Industries Fair, which opened at Birmingham 
They 
are the greatly increased accommodation available 


THERE are two outstanding features about 
m Monday last, and will close on March 2nd. 


for the exhibits and the enthusiasm of the exhibitors. 
Che pessimism which was rather evident a few years 
ago seems to have disappeared, and all are looking 
forward to a good return for their outlay on the Fair. 
Che buildings, as we have already explained, have 
been extended by converting the old corridor into 
a hall about 250ft. wide, covered over with a Belfast 
The that 10} 
acres of floor space in one building, and there is accom- 
900 


roof. result is there are now about 


exhibitors. Even there 
all 
is also notewort hy 

the 


of the buildings for next year’s Fair. 


for now is 


to 
arrangements 


modation 


those who wished 
that 


further 


sufficient for 


It 


already 


not space 
exhibit. 
are being made - for extension 

In our issue of February 17th we presented a Special 
Sixteen-pege Supplement devoted to the Fair, and 
to-day we give one of eight pages. Even the large 
amount of space represented by those two Supple 
ments would not hold the descriptions of the promi- 
nent engineering exhibits alone, and we are therefore 


devoting several pages to them here. 


FIELDING AND Piatt, Lrp. 


On the stand of Fielding and Platt, Ltd., of 
(jloucester, there are shown two examples of this 


firm's most recent type of oil engine operating at 
low pressure with surface ignition. We illustrate 
in Fig. 1 the larger of the units, which has a 


designed output on test of 60 B.H.P., with a working 
load of 55 B.H.P. and a half hour overload rating of 
65 B.H.P. The engine has a cylinder bore of 12}in., 
with a stroke of 22in., and develops its power at 240 
r.p.m, The smaller engine, which is of the same design, 
is rated at 30 B.H.P. on test, with a working load 
of 25 B.H.P. and an overload rating for half-an-hour 
of 33 B.H.P. It has a bore of 9in., with a stroke of 
l6in., and runs at a deajgned speed of 300 r.p.m. 
he engines are typical of a range of twelve engines 
embracing outputs from 12 to 100 B.H.P. 

Our illustration shows that the engine is provided 
with a deep girder type of bed-plate with slightly 
sloped away ends, which incorporates the cylinder 
liner water jacket, and is furnished with a broad flange 
to which the cylinder head is bolted. An outstanding 
feature of the design is the use of a patented type of 
dual combustion chamber, which it is claimed enables 
the engine to work at a low pressure, and obviates 
the necessity of high-pressure fuel pumps and a com- 
plicated form of atomiser. The primary combustion 
chamber is bolted on to the cylinder head and valve 
box, and it is into this chamber that the air is com- 
pressed on the inward stroke of the engine. Between 
the valve box and the combustion chamber there 
is a communicating passage, which is of such a form 
as to give at the end of the compression stroke a high 


do not require any attention over long periods of 


running. The valves, cylinder spaces, and the 
combustion chamber, are water-cooled, and by means 
of a high-pressure lamp the engine may be started 
from the cold in one minute. Compressed air start- 
ing is employed on the larger engines. 

As will be seen from our illustration, a mechanically- 
operated Jubrieator is provided for the piston and 
liner lubrication. At the end of the side shaft is the 
governor and fuel pump with the control links. The 
fuel pump is so designed that the oil is injected only 
at the time when the plunger is moving at its 
maximum speed. A hollow plunger is employed with 
two by-pass valves. The first valve by-passes the 
vil until the point of maximum acceleration is reached. 
The second sleeve valve is controlled by the governor, 
and its function is to cut off the supply of oil to the 
engine cylinder, to meet the load requirements. The 
fuel consumption of these engines varies from 0-42 Ib. 
per B.H.P. hour to 0-48 lb. in the case of the 
smaller engines. 


FRASER AND CHALMERS ENGINEERING WORKS. 


The exhibit of the Fraser and Chalmers Engineering 
Works of the General Electric Company, Ltd., is 
intended to deal only with one or two branches of the 
firm’s manufactures which are closely identified with 
recent engineering progress. 


claimed that the gear enables adjustment from over- 
load to practically zero load to be made when using 
fine slack, while coal with a high percentage of moisture 
can be quite well dealt with. 

Another special feature of the pulveriser is the 
separating chamber, which is arranged at the top of 
the machine and is so proportioned that the reduction 
of velocity of the primary air which carries the coal 
in suspension is such that the heavier particles are 
thrown down and return to the machine for re- 
pulverisation. Butterfly valves are provided for 
regulating both the primary and secondary air streams, 
which meet at the top of the separator chamber and 
are led down to the eye of the fan. The fan is fur- 
nished with detachable carbon steel blades which 
are bolted to the fan disc and can be replaced. It 
discharges into a carefully designed volute, the dis- 
charge outlet being at the top of the machine. The 
pulveriser shaft is large in diameter with a high 
critical speed, and it is carried in self-aligning roller 
type bearings, a ball thrust bearing also being fitted. 

We understand that the recent tests on this new 
type of machine, which is normally rated at 900 lb. 
per hour, showed that a ton of coal can be pulverised 
with an input of 20 kW., which has been adopted as 
the normal rating of the machine. The pulverisa- 
tion, we are informed, appeared to be quite satis 
factory, the grading of samples taken showing that 
80 per cent. passed through a 200-mesh screen. 
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pulveriser of the Fraser and Chalmers type, which, 
together with the Vortex burner illustrated in Fig. 3 
is displayed in the form of a small plant arranged for 
the firing of a Lancashire type boiler with pulverised 
fuel. From the drawing of the pulveriser it will be 
seen that the cast iron body of the machine is made 
in halves so that inspection and replacement opera- 
tions can easily be carried out. The beaters are of the 
hammer type and are so arranged that their con- 
tinuity of action broken, fan action thereby 
being avoided so that the air passing through the 
beaters can flow in a direction parallel to the shaft 
without eddies being formed. The beaters are made 
of manganese steel, as are the renewable manganese 
steel liners which are fitted in the pulveriser body. A 
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Fic. 1-60 B.H.P. COLD STARTING 


degree of air turbulence in the combustion chamber. 


The fuel oil is injected through 4 very simple spring | 


valve having a plain orifice of about yin. in diameter 
and a non-return valve. The maximum pressure in 
the engine cylinder does not, we are informed, exceed 
450 Ib. per square inch. As the highest temperatures 


are developed away from the air and exhaust valves, 
and the piston is a very long one, it is claimed that 
a cool running engine is obtained, and that the valves 


OW ENGINE -FIELDING AND PLATT 


tramp-iron pocket is provided in the bottom of the 
pulverising chamber, and as the beaters are arranged 
to swing on the pins which attach them to their discs 
there is little chance of breakage by shock should 
foreign matter find its way into the machine. 

To the left of Fig. 2 the table feeder gear will be 
seen. It is positively driven by chain from the 
pulveriser shaft and a feed plough adjustment is pro- 
vided which gives a wide range of- working. It i 
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IMPACT TYPE COAL PULVERISER-FRASER AND CHALMERS 
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The burner, which we illustrate in Fig. 3, has 


been designed and developed especially for use with 
Lancashire type boilers. It is of the Vortex type, and 
we understand that with it complete combustion is 
assured within a few feet of the furnace front. By 
means of an electrically illuminated sign installed on 
the stand a general impression of the combustion 
process is given. 

On page 200 of to-day’s issue we describe and illus- 
trate the six-cylinder 1750 B.H.P. Fraser and Chalmers 
heavy-oil engine which,was recently put to work 














FiG. 3--VORTEX BURNER FRASER AND CHALMERS 


in the Short’s Gardens power station of the Charing 
Cross Electric Supply Company, Ltd. On the stand 
a large-scale model showing a section through one of 
the cylinders of the engine is displayed. It serves to 
illustrate the special constructional features of the 
cylinder head, combustion “plate, and liner, and the 
means which are employed for the effective cooiing 
of these parts so that the heat stresses are kept low. 

The exhibit also includes a series of turbine wheels 
for Fraser and Chalmers steam turbines and turbo- 
compressors, which are so arranged that the workman. 
ship can be inspected as well as the various materials 
which are employed in the manufacture of these parts. 
THe MoNOMETER MANUFACTURING Company, LTD. 

An extensive range of casting machines and metal- 
melting furnaces is shown by the Monometer Manu- 
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facturing Company (1918), Ltd., of 115-116, Strand, 
London, W.C.2. Tho firm’s oil-fired central axis 
tilting furnace for melting brass and other metals is 
illustrated in Figs. 4 and 5. This furnace is 
built in sizes having capacities ranging from 100 lb. 
up to 1000 lb. per charge. The size illustrated has a 
capacity of 400 Ib., and, it is claimed, can give one 
melt in 50 minutes for a consumption of not more 








in a special hematite iron, which is stated to be non- | heat on to the top of the metal within the crucible. 
warping. The company states that a sheet steel or| A similar type of oil-fired furnace is made by the 
sheet iron body distorts and buckles under continued | company for melting aluminium. In it the crucibles 
heating, with the result that the brickwork lining | employed are made of a special iron alloy instead of 
moves and the gannister behind it cracks. The heat| plumbago. It is stated that a 500 lb. furnace can 
then begins to burn away both the lining and the | give a 500 lb. melt of aluminium in 75 minutes, 

gannister and the brickwork suffers a general collapse.| Among the pressure casting machines exhibited 
In the Monometer furnace the iron body is fin. thick, ' by the company, particular attention should be paid 
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FiGs. 4 AND 5--OlL-FireD CENTRAL AXIS TILTING FURNACE—MONOMETER 


than 5 gallons of fuel oil. The oil is fed to the burner 
under gravity and is injected by means of air at a 
pressure of 1 lb. per square inch. The burner is 
offset relatively to the furnace, so that the flame may 
enter the interior tangentially. As a result, the flame 
sweeps round the crucible and does not impinge 
directly upon it, a feature which, it is claimed, 
increases the life of the crucible considerably. The 


and the brickwork, it is claimed, remains at all, to the new design for dealing with aluminium and its 
times rigid and firm. Tests, we are informed, have alloys. The feature of this machine is the fact that 
shown that the average life of the brickwork is twelve the cylinders and plunger, whereby the molten metal is 
months on the melting of 60/40 brass swarf. forced under pressure into the mould, are arranged 

A preheater can be fitted to the furnace, whereby horizontally instead of in #he usual vertical position. 
the material can be made molten before it is intro- It is arranged that no more metal shall be drawn into 
duced into the crucible. The volume of the charge the cylinders from the surrounding bath than is 
can in this way be brought up to the full capacity of required to fill the mould. In this way there is 




















FiG. 6—PRESSURE CASTING PLANT FOR WHITE METALLING BRASSES, ETC.—MONOMETER 


crucible is made of plumbago, and is distinguished 
by the fact that it is formed without a lip. Its upper 
edge, it will be seen, lies close against a lip formed in 
the brickwork lining of the furnace. The crucible 
itself, being lipless, is a standard form and can be 
obtained much more cheaply than a crucible that 
has to be made with a special size and shape of lip 
to suit the furnace design. The furnace body is cast 





the crucible. It is interesting to learn that the ; avoided the chief difficulty formerly experienced in 
majority of those using the furnace prefer it without the pressure casting of aluminium, namely, the adher- 
the preheater. It is stated that the furnace is more ence of surplus metal to the cylinder and plunger. 

efficient and economical, and gives a greater output A complete installation of Monometer pressure 
without than with the preheater. This result may be | casting plant, comprising some of the items exhibited 
explained by the fact that without the preheater the | on the firm’s stand, is shown in Fig. 6. This plant 
furnace mouth is closed by a swivelling brick cover, | is designed for the white metalling of bearing brasses, 
which lies close to the crucible and concentrates the | &c., and is of a type used by many railways, rolling 
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stock manufacturers and others. In the background 
to the left there is to be seen a Monometer white 
metal melting and refining furnace. This furnace is 
fitted with a mechanical disc mixer, and with a system 
of temperature control which prevents the metal 
from being overheated and burned. The metal is 
run out of the pot through a sprocket valve and cast 
into ingots. In the background adjacent to the 
furnace is a conveyor oven through which the old 
axle-box bearings, brasses, &c., are passed. In 
this oven the old white metal is melted out and re- 
tained for subsequent refining and re-use. The oven 
also serves the purpose of preheating the shells 
ready for the next operation, that of tinning, which 
follows immediately upon the shells leaving the 
oven. The tinning bath is incorporated in the working 
table on to which the shells are passed from the oven. 
Leaving the tinning bath, the shells are placed in the 
pressure casting machine. In the plant illustrated 
there are two such machines, one being provided for 
dealing with axle-box bearings and the other with 
bushes. In the casting machine the shell is positioned 
on @ mandrel and is clamped centrally thereon by 
means of a specially designed steel box. This box, 
with the shell in position, is swung over and lowered 
on to the die. The metal is then forced in under pres- 
sure, and after it has been allowed to cool for a very 
short time the box and the shell are raised from the 
die and swung outwards through 180 deg. Ejector 
pins are provided to force the shell from the box. 
The whole cycle of operations takes about 2} minutes. 
rhe lining, it is claimed, is of greater density than it 
would have if cast in the usual way, and has a hard 
skin which greatly prolongs its life. No machining of 
the lining is required subsequently to the casting 
process. 

Lrp. 


BLACKSTONE AND Co., 


The largest of the five oil engines of the low- 
compression, cold-starting type which are to be seen 
on the stand of Blackstone and Co., Ltd., of Stamford, 
is the three-cylinder horizontal shown in 
Fig. 7. It has a designed output of 195 B.H.P. at 
230 r.p.m. and a maximum rating for one hour of 
224 B.H.P. Each of the cylinders has a bore of 
12}in. with a stroke of 22in., and the fuel consumption 
is 0-4 1b. per B.H.P. hour. Our engraving shows the 
general lay-out of the engine and the arrangement of 
the valves on the cylinder heads. The side shaft will 


model 


| The engine we have just referred to is one of the 
| medium sizes in a range of twelve three-cylinder units 
embracing outputs of from 51 to 450 B.H.P. Similar 
series of engines include single-cylinder, two-cylinder, 
and four-cylinder units with designed outputs up to 
600 B.H.P. 

Another exhibit is the single-cylinder 150 B.H.P 
engine, which runs at a designed speed of 195 r.p.m. 
and has a bore of 18}in. with a stroke of 27in. In 
‘addition to this engine a 34 B.H.P. single-cylinder 
engine with a bore and stroke of 9%in. and 17in. is also 
on view. 

We illustrate in 3-kW oil 


Fig. 8 the engine- 

















FiG. 8-3 kW GENERATOR SET -BLACKSTONE 


driven generator set which is also shown. This set 
is typical of many engines which the firm supplies for 
lighting and power purposes. ‘Two of these sets are 
being built for Grenada, in the British West Indies, 
and they each will have a rated output of 40 kW. 
The engine driving the generator will be a 75 B.H.P. 
twin-cylinder unit which is specially designed for 
driving alternators in parallel. 

Some other exhibits include the 10 B.H.P. hopper- 
cooled type of single-cylinder spring-injection engine, 
which was described in our issue of December 9th 
last, along with three examples of petrol engines with 
outputs of 2, 3, and 5 B.H.P., which can be utilised 

















Fic. 7195 B.H.P. THREE- CYLINDER OIL ENGINE-—-BLACKSTONE 


be seen to the right of the illustration with the 
governor and fuel pump grouped together near to the 
crank shaft end of the shaft. An excentric drive for 
the mechanically operated lubricators is taken from 
about the centre of the lay shaft, and at the cylinder 
end there is a spiral gear drive to the cam shaft 
which runs in an enclosed casing across the top of the 
three cylinders. This arrangement is a most con- 
venient one, as by its adoption it is possible to remove 
each combustion chamber with its valves and injection 
gear without having to disturb other cylinder parts. 

It is not necessary to describe again the Blackstone 
patented spring-operated fuel injection system, as 
it has been fully dealt with on more than one 
occasion in the columns of THE ENGINEER. The 
system is one which gives an initial cylinder pressure 
of about 550 Ib. per square inch at full load with a 
compression pressure of about 380 Ib. per square inch 
and a mean effective working pressure of 100 Ib. per 
square inch. A _ typical indicator diagram has 
a perceptibly flat top at the beginning of the com- 
bustion stroke, indicating that the initial cylinder 
pressure is not increased as the stroke proceeds. 





for industrial or electric lighting purposes. There is 
also a representative series of the firm’s patented 
** Unchokable *’ centrifugal type pumps, which are 
provided with a special impeller enabling them to 
deal with liquids containing either fibrous material or 
hard or soft solids. A 12in. vertical pump is shown 
which is similar to those in use at several sugar beet 
factories, and this pattern of pump has, we learn, also 
been used successfully for the pumping of unscreened 
sewage. It is designed to deal with string and fibrous 
matter in length up to 2ft. and to pass hard solids 
with a diameter up to llin. A smaller pump exhibited 
on the stand is fitted with an impeller and casing 
lining made in manganese steel, and is so constructed 
for dealing with abrasive substances, such as grit, 
stones, gravel, and other like materials. 


Tue Mrrritees Watson Co., Lip. 


The principal exhibits on the stand of the Mirrlees 
Watson Company, Ltd., Glasgow, comprise a series 
of centrifugal pumps along with a Mirrlees-Leblanc 
air injector and some component parts. The largest 



















































































minute at 50ft. head, and is a 6in. split casing pump, 
with a double suction impeller. designed to run at 
1440 r.p.m. As the pump cover is removable, all 
internal parts may be inspected. There is also shown 
a ltin. bore pump with a single suction impeller, 
which is one of a range of small pumps that the 
firm has introduced for industrial purposes. 

A typical example of a steam operated air ejector 
is also displayed. This type of vacuum-producing 
apparatus is largely used in modern condensing prac 
tice on account of the high vacuum which can be 
maintained by it with a low steam consumption. 

Among other models is one of a sextuple-effect 
evaporator, illustrating a plant similar to that shown 
in Fig. 9. The large size of such a machine does 
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Fic. 9 SEXTUPLE-EFFECT DISTILLER—MIRRLEES 


not permit of it being displayed on the stand other 
than in modelform. Over seventeen of these evapor 
ators have been installed by the firm along the shores 
of the Red Sea, and are used for distilling fresh water 
from the only available supplies of sea water or 
brackish water. Two notable installations are those 
at the ports of Jeddah and Yembo, which supplies 
drinking water to the pilgrims going to Mecca and 
Medina. The yield of 36 lb. of fresh water for every 
pound of coal is obtained, and if oil is employed 
as the fuel, the output of fresh water is increased to 
40 lb. per pound of oil burned. The firm's specialities 
in the manufacture of sugar machinery, chemical 
plants, steam-condensing plants, and pumping instal 
lations are illustrated by a selection of photographs 
and drawings. 


Tue British THomson-Hovuston Company 


Horizontal and vertical type motors are exhibited 
by the British Thomson-Houston Company, of Rugby. 
A special feature of these machines is that the main 
dimensions of the alternating-current and direct- 
current motors are of the same rating and identical. 
They are constructed to run at any angle, and a roller 
bearing is fitted at the driving end, where the load is 
greatest, and a ball bearing at the other end. Frac- 
tional horse-power motors shown are claimed to be 
the smallest motors made for their rated outputs. 
There are many types of control gear for alternating 
and direct-current motors ranging from 15 to 100 
horse-power. The control panel shown in Fig. 10 
is for non-reversing slip-ring motors up to 30 horse- 
power at 600 volts. Over-current and no-voltage 
protective gear is provided and the motor can be 
stopped at a distant point by means of a press button. 
The pressed sheet steel case contains a drum type 
starting switch, a contactor type circuit breaker 
with an under-voltage release which opens all three 
phases of the stator circuit, a “‘dead man’s ’’ handle 
and a thermal current relay in each of the three phases. 
The drum type starter, which is operated by a hand 
wheel on the right-hand side of the panel, consists of a 
cylinder with renewable contact segments, each of 
which engages with a separate finger of the controller 
pattern with renewable arcing tips. The triple-pole 
contactor type circuit breaker has arc chutes, blow- 
outs and renewable arcing tips, and is particularly 
designed for arduous duty. After an overload it is 
only necessary to bring the starting switch to the 
“‘ off’ position in order t6 re-start the motor. To 
stop the motor the starting handle is returned to the 
** off position, when, by means of an interlock, the 
operating coil circuit of the contactor circuit breaker 
is interrupted and the breaker opens immediately the 
starter leaves the running position, thereby cutting 
off the power supply to the motor. Inching can be 
obtained by alternately depressing and releasing 
the “‘ dead man’s’ handle, when the starting switch 
is in the “start” position, or the operation can be 
carried out by means of press buttons. A view of the 
panel with the front of the case open is shown in 





pump displayed has an output of 800 gallons per 








Fig. 11. 
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An interesting exhibit is the ironclad oil-immersed 
triple-pole circuit breaker shown in Figs. 12, 13 and 14, 


with “on” and “ off” push-button control. This type | 


of cireuit breaker is intended mainly for use with three- 
phase induction motors on circuits working at pres- 
sures up to 660 volts and has been designed with the 
object of providing a cheap and reliable form of pro- 
tection which will enable the motors to carry heavy 
overloads for short periods, but which will disconnect 
them on sustained overload as well as at times of 
irregularities in connection with the supply or motor. 


spring releases. 
mounted on the breaker case, as in Fig. 14, or may be 
fixed at distant points. They can also be incorporated 
in the rotor starter so that the breaker is closed auto- 
matically when the first contact on the starter is 
made. The breaker is closed by the ‘“on’”’ push 
button, which completes the energising coil circuit, 


circuit. This coil exerts a pull on the armature, and 
by means of a toggle mechanism a quick positive 
contact is made between the fixed and moving con- 














FIGS. 10 AND 11--CONTROL PANEL FOR SLIP RING MoTOR--B.T.H. 


Whilst a momentary starting current of five or six 
times the normal current is safely carried without the 
breaker tripping, an overload cannot persist for long 
enough to cause injury. An open circuit on one phase 
will cause the breaker to trip before the motor can 
become overheated by operating as a single-phase 
machine, and in the event of a short circuit occurring 
in the windings or leads the motor is immediately 
disconnected, and it is also disconnected in the event 
of a failure in the supply. All the parts can readily 
be inspected; notwithstanding that the apparatus 


is very compact. The 30-ampére size of breaker is 














12--THERMAL CIRCUIT BREAKER—-B.T.H. 


about 8jin. high, 7fin. deep, and l6in. wide. The 
mechanism is mounted on an insulating base, fastened 
to a connection chamber in which there is ample room 
for the various types of cables in use. To this cable 
connection chamber the oil tank is attached and it is 
held in position by the top cover of the circuit breaker. 
The moving and fixed contacts are of the contactor 
type and renewable sparking tips are fitted. Contact 
is made by a wiping action and no arcing takes place 
on the contact faces when the circuit is broken. When 
required, a moving iron ammeter can be mounted on 
top of the cable connection chamber. The breaker is 
controlled by “on” and “ off’’ push buttons with 


tacts. By means of an auxiliary switch fitted to the 
middle moving contact a retaining coil circuit is 
completed at the moment of closing the breaker so 
as to retain the armature. The operation of the “ off ”’ 
push-button switch disconnects the energising coil 
from the main circuit when the armature is imme- 
diately released and the breaker contacts separate 
with a quick break action. An indicator gives indica- 


] 
The push buttons can either be | 
| machine or on a wall or on a pedestal framework. It 


|can be provided with a mechanically interlocked 
| isolator, two or three over-current series trips, with or 


thermal circuit breaker, it can be mounted on a 


without fixed or adjustable time lags, and an under 
voltage release which can be electrically interlocked 


with a motor starter. Standard cable and conduit 


which is connected across two phases of the main | fittings suitable for various arrangements of single 


and three-core armoured or non-armoured cable can 
be supplied. Each of blocks for the fixed 
contacts is attached to a bar of insulating material 
which is held rigidly in position by hexagonal posts 
fastened to the breaker frame. The fixed contacts 
are of a novel contactor pattern and the contact 


set 














FIG. 15 IRONCLAD CIRCUIT BREAKER -B.T.HJ§ 


pressure is maintained by strong compression springs 
which ensure a very low contact resistance. As the 
cable sockets are bolted and locked to substantial 
extension strips attached to the contact blocks, 
flexible tails are eliminated. The moving self-align- 
ing inverted “‘ U ”’ type moving contacts have spark- 
ing fingers which are reinforced by steel backing 
springs and fitted with renewable sparking tips which 
engage with fixed contact sparking tips of similar 
design. A single motion of the operating handle 
serves for opening and closing the breaker, and the 
handle can only be left in the full “ on ” or full “ off” 














FIGs. 13 AND 14--O!1L- IMMERSED TRIPLE-POLE CIRCUIT BREAKER -8B.T.H. 


tion of whether the circuit breaker contacts are open 
or closed. 

The automatic features are obtained by a combina- 
tion of a three-phase magnetic circuit overload element 
and a thermostatic arrangement giving the time limit. 
The overload element is energised by one series turn 
per phase, and when the armature is attracted to its 
closed position it actuates the “ off’? push button 
switch and the breaker is tripped. Bi-metallic thermo 
strips connected in each phase have a bending 
characteristic which is proportional to the current, 
and in bending they engage with the armature of the 
overload element. After the strips have moved 
sufficiently to decrease the air gap, the magnetic 
pull on the armature, due to the overload current, 
causes quick action and a break of the energising 
circuit and consequently quick tripping is obtained. 
By a simple adjustment the breaker can be set to 
suit different sizes of motors. At present the standard 
sizes of breakers of this type are for 30, 60, and 100 
ampéres. 

Another new development is an ironclad oil- 
immersed double-break circuit breaker for three-phase 
circuits working at pressures up to 660 volts, and a 
view of this breaker is shown in Fig. 15. Like the 


position. If desired, a device for locking the handle 
in the “off” position can be supplied, and, as the 
travel of the handle is limited by a stop, there is no 
possibility of the contacts being overstrained. The 
operating mechanism is simple and it is fitted with a 
roller catch arranged so that the free handle trip is 
effective throughout the complete stroke from the 
“on” to the “off” position. Strong accelerating 
springs assisted by gravity ensure that a high initial 
speed of break is obtained. 
(To be continued.) 








ENGINEERING surveys have indicated that two-fifths 
of the power possibilities of the English River, Canada, 
or some 212,000 horse-power, lie in Ontario, while the 
balance lies in Manitoba. The construction of a dam at 
Ear Falls on Lac Seul is essential to the securing of power 
for Ontario and to the securing of further power for Mani- 
toba, where there are already power developments on the 
Winnipeg River which would be benefited by the regula- 
tion of the flow of English River. The proposed dam 
will raise the head of Lac Seul some I1ft. or 12ft. It is 
estimated that its cost will be in the neighbourhood of 
500,000 dollars. 
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Railway Matters. Notes and Memoranda. Miscellanea. 


NicKeL chrome cast irons are, according to Machinery,| A svuGaR factory with a capacity 775,000 tons a year is 
now being increasingly used for the making of automobile | to be put up at Sarnia, Ontario. 
Station. To appreciate this unusual co-operation between | cylinder blocks, and it is only a question of time before| py» pro 1 to establish a beet sugar factory at Blun- 
railways and tramways it should be noted that the tram- | they are used for other purposes. | ham (Bedfordshire) has been abandoned owing to the 
cars are not those of the London County Council but of THE number of passenger motor cars in Ontario in 1927 | required acreage of beet not being guaranteed by the 
pager eis a 7 — the “ Underground ”’ is interested | ya. 343.992, while the population is approximately | farmers, 

rith which it works. . ‘ : ; ; 

eh ’ ‘ * : : ‘ 3,000,000. The number increases from 30,000 to 40,000 A company has been formed in South Africa, with the 

Tue difficult question of statutory bridges over railways | each year, the number of passenger cars in 1922 having | ¢itjg of the South African Radium Corporation, and a 
and canals would appear to be near settlement. By the | been 210,333. capital of £60,000, to work the pitchblende deposits of 
peg i ye and Maintenance) Bill such bridges OFFICIAL estimates place the available merchantable | Cape Province. 
matin muon te “the nA — a beer pre rine = — stand, including saw material, pulpwood, poles, cord- A MoRE active policy of road construction is in con 
responsibility for the railway and canal companies will | wood &c.. of Canada, at 246,000 million cubic feet . . _ 
hen cease thei , t of al i, wieete cae ee ~ 4 >| templation by the Government of Uruguay, and probably 
then cease on their payment of a lump sum each yeer. | which is roughly 100 times the annual cut for all purposes, > sal ‘Idi - fo al 
The loc : » . , . : | later of State railway building also. The country is also 
The local authorities may then, where necessary, recon- and 50 times the annual cut and wastage—through fire | },.; Stat <ailite cine he f aff ‘ati 
struct or strengthen them to suit present-day needs | 14 insects—combined. | being surveyed, with a view to schemes of afforestation. 
instead of, as now, the bridges being only of sufficient 
strength to carry the traffic of the period when the bridges 
were built. 


Tar London Electric Railways Company is taking steps 
to allow tramcars to run into the yard of Golders Green 


; ; ' Tue Portuguese Government has awarded to Duncan 
It is, says Machinery, very common to overhear it Stewart and Co., of Glasgow, the contract for the installa- 
remarked that a steel component has failed in use owing to | clon af 6 ougar ‘refinery i Umbelugi, in Portuguese East 
A VERY practical debate on the motion of a Labour ee ao oe page dy Be Lem gage | Africa. The value of the contract is estimated at between 
Mone , a, | Soeaune Tals cupanatios vd £270,000 and £300,000 
member in favour of stricter control over road traffic shops. The fact is that neither steel nor any other metal | ’ tree 
took place in the House of Commons on the 15th instant. | 5, alloy can crystallise at ordinary temperatures such as Iw the first year of operation of the new Dominion 
At the close Colonel Ashley, the Minister for Transport, | those at which the part is likely to function. Government Dry Dock at Esquimalt, British Columbia, the 
accepted the motion and promised a Government inquiry P revenue collected amounted to 19,306 dollars, although 
into transport problems. He said, however, that the terms the dry dock was not officially opened until July Ist. The 
of reference would require careful consideration, and no | total number of veasels docked during the year was 18, 
inquiry could be allowed to prejudice the discussion of the with a tonnage of 86,480. 
railway Bills for the opening of the roads to the goods and 
passenger traffic of the railway companies, nor would it | 
be allowed to postpone the Roads Traffic Bill of the 
Ministry of Transport. 


In the Chemiker-Zeitung of December 31st, Professor | 
Neumann gives an interesting account of some analyses 
| which he has recently carried out of fragments of Baby- 
lonian artificial lapis lazuli, dating from about 1400 B.c., } F 
from the excavations at Nippur. The high percentage of Txe mechanical pulp mill to be erected at Edmund 
lead previously found by Bertrand has been shown to be | ston, New Brunswick, by the Fraser Companies, will have a 
quite erroneous, but it has been conclusively established | dgily capacity of 150 tons, and the paper board mill 
rior |that both cobalt and copper are present as colouring | there will have a capacity of at least 60 tons daily. The 

Ir is announced that the new all-electric signal box at | matters. It is claimed that this is the only antique glass | extension to the sulphite pulp mill will increase its capacity 
London Bridge will probably be opened in June. It will | which is definitely known to be coloured by cobalt. from 160 tons to 260 tons daily. 


contain 311 levers and all the signals will be of the day : : 3 j ‘ es a ‘ 

colour light type, as used at Charing Cross and Cannon- Ir is stated in Chemistry and Industry that Dr. w. Nova Scotia Tramways and Power Company oe 
street. Five existing signal-boxes which to-day contain Pfanhauser, director of the Langbein-Pfanhauser Werke, | to erect in Halifax the first coking plant subsidised under 
615 mechanically-operated levers will be displaced. The has been drawing attention to the application of cadmium | the Federal Government’s Domestic Fuel Act of the last 
Southern Railway, in making this announcement, claims | 8 @ rust protector. Cadmium has been widely used in | session of Parliament. The coking plant will replace the 
that it is the largest of ite kind in the world. We would, galvanising iron, as well asa substitute for silver in silver- | Tram Company 8 present gas-making equipment. The 
however, point out that the power locking frame at Glasgow | 8: its electrolyt ic deposition being simple. When protec. | estimated cost is 160,000 dollars. 

Central Station has 374 levers. But there is this differ- | tion over long periods is needed, it has often replaced zinc, THERE was a marked increase in the gas and oil produc- 
ence— that the latter is on the electro-pneumatic principle. because it gives the same resistance to corrosion with | tion of the western fields of Canada during last year, the 
The locking frame at London Bridge, it may be added, is thinner coatings, while it is more resistant than nickel, output of oil reaching 329,000 barrels, while the production 


being made and supplied by the Westinghouse Brake though somewhat inferior to it in mechanical properties. of gas for consumption totalled nearly eleven and a-half 

and Saxby Signal Company, but fixed by the railway In the latest report of the Fuel Research Board on the | billion cubic feet. The 1926 figures for oil were 219,000 

company’s own forces. Wigan Four-feet Seam, it is stated that the available | barrels and for gas nine and a-half thousand million cubic 
WHEN the three companies that now form the Southern | Tesources of the proved coalfield have been estimated at | feet. ; 

Railway were grouped, two of them had the vacuum brake | 4240 million tons. The lower coal measures contain two Trape Unions and employers are supporting the for- 


or more important seams of coal, which, together with the | mation of an Engineering Council for the London district, 
| associated valuable fire-clays, render the subdivision of | and a meeting to inaugurate the venture will be held on 
|more than usual importance. A reserve approaching | february 27th. The object of the Council will be to 
| 190 million tons of easily reached coal is attributed to these improve relations between workers and employers, and 
seams. South of the Lancashire coalfield and over the | ¢,. promote social gatherings. It will not deal with wages 
Cheshire Plain, there extends a buried coalfield, of which 
the structure and depth are unknown. 


as their standard, and it was therefore not a matter of 
very great moment to decide that the locomotives and 
coaching stock on the Brighton section should have the 
Westinghouse brake replaced by the vacuum. With the 
London and North-Eastern Railway a more serious 
decision had to be made, as the Westinghouse was the 
standard on the Great Eastern, North-Eastern, North SuRVEys are being made for the construction of a 25,000 
British and Great North of Scotland, and thus practically A CABLE message from New York states that the develop- horse-power plant on the Montreal River, for the Great 
one-half of the 7500 locomotives and 20,400 coaches on | ment of a 900,000-volt cathode ray tube, which is regarded | .akes Power Company, while the plans of the Hydro- 
the L. and N.E.R called for conversion. There were also | as an important step towards the production of artificial | electric Power Commission of Ontario include the develop- 
1100 engines and 4700 carriages fitted with both brakes. | radium radiation, is announced by the General Electric | ment of 12,000 horse-power on the St. Mary’s River, from 
It has now been decided that the vacuum shall be the |Company of America. The new tube is nearly 8ft. long, | 195 000 to 140,000 horse-power on the Mississauga River, 
standard and the Westinghouse be withdrawn. The work | and has three bulbs, each a foot in diameter, which receive | and 30,000 horse-power on the Montreal River. 

will take four years to complete. their supply of electrons from a heated tungsten filament. 
It is hoped that the discovery will help to increase the 
knowledge of radiation laws and the nature of the nucleus 
of the atom, and that eventually therapeutic, chemical, 
bactericidal and other practical uses will result from it. 


or conditions. 


An outstanding feature of the latest report on the 
Canadian metal industries is that exports of aluminium 
: in 1927 were more than double those of the previous year. 
Scottish Railway, has been removed to headquarters at For the calendar year 1927, the report shows exports of 
Euston to be Assistant Engineer (Permanent Way), and ‘ | aluminium im blocks, &c., as 51,902,400 Ib., valued at 
that Mr. A. Wood-Hill has been transferred from the NEARLY 95 per cent. of the present world production of 10,544,195 dollars, compared with 25,177,000 Ib. valued 
Camden Town district to Watford to succeed Mr. Prebble. commercial potash is derived from the soluble potash -salt at 5,900,547 dollars in 1926. This metal now ranks fifth 
The position of permanent way engineer in the old London deposits of Germany and France. The estimates of German in value in the exports of Canadian non-ferrous ores and 
and North-Western days and since has, from the time | potash reserves vary from 22,000 million to 3,840,000 
when Mr. Harry Footner held the office, been operative | million short tons of crude salts. The French reserves are 2 
from Crewe, and the present chief civil engineer, Mr. A. | estimated at approximately 1600 million short tons,| THE Swedish newspapers report that a new compeny 1s 
Newlands, occupied that post at Crewe until he was pro- | The recently discovered deep deposits in Texas and New | being founded to exploit the Flodin-Gustafsson methods 
moted, a year ago, to succeed Mr. Trench. It would | Mexico are believed by competent geologists and engi- for the direct electric production of forgeable iron and 
therefore seem evident that Mr. Thornhill’s removal from | neers to contain many millions of tons of soluble potash 


Ir is officially announced that Mr. E. Prebble, the 
district engineer at Watford, London, Midland and 


smelter products. 


| steel and stainless iron and steel. The capital of the com- 


Bangor to Crewe—mentioned in this column on January | salts. They are being extensively prospected by drilling, | Pany, the name of which will, it is said, be Flodin-Jaern 
6th—-was to act as the Crewe divisional engineer only | with a view to developing a source of supply which, with | Aktiebolag, is fixed at Kr. 8,000,000 mimimum and Kr. 


and not also as permanent way engineer. | potash derived from Searles Lake and other sources of | 24,000,000 maximum. It is stated that trials of the method 
Ar one time all the points on the Midland Railway brine, should render the United States less dependent at wae Y ddeholm, Forshage and Fagerste Ironworks have 

were actuated by wire, a weight at the points keeping the | Upon the present Franco-German monopoly. | yielded quite satisfactory results. 

wire taut. As a result of many derailments the replace- In a paper on ‘Low Temperature Carbonisation,” Ow the occasion of an informal meeting at the Hotel 


read before the Manchester Geological Society, Mr. C. Cecil, on Wednesday, the 15th inst., Dr. P. Dvorkovitz, 
on passenger lines was ordered some fifty years ago and | Turner described the process of making “‘ Comac °’ fuel, | who is associated with the Rat ional Carbonisation Syndi- 
that work was comaghted Prast prior to the Act of 1889, | and said that during the summer it became evident that | cate, raised a plea for the independence of this country 
which compelled the concentration and interlocking of | the fuel was improved by allowing it to soak in the super- | from other: countries in the matter of oil supplies, and 
points and signals. -Wire working was, however, retained | heated steam. Leaving it soaking in the retort materially | explained how it was wrapped up with the coal industry. 
in the marshalling yards at Toton, Chaddesden, Bowsley, | reduced the throughput of the retort, but the strength He urged that there should be instituted local organisations 
&c. Of recent’ yéars it has been appreciated that on the | of the fuel was very much improved. So to increase the | for marketting the coal and for raising funds with the 
Continent points and signals are effectively operated by a | throughput capacity of the retort, whilst continuing to | object of improving its raising, sorting and washing before 
double—outward and return—wire, and the Midland | make this strong fuel, a distance piece 7ft. long was put | it is supplied to the consumers. At present, according 
section of the London, Midland and Scottish Railway has | in between the flanges forming the joint between the retort | to the Royal Commission, there were at least 50,000,000 
paid particular attention to the new method, and now | and the bottom hopper. This had of necessity to be cylin- | tons of wastage and loss in the form of slack and smalls. 
six installations, of a total of ninety levers and sixty-two | drical. A continuation of the conical retort would have | Amongst the various suggestions made for the purpose of 
sets of points, are in operation, and four further plants, | been preferable. The change produced the results expected | utilising that waste there were, he said, the following :— 
totalling 105 levers and sixty sets of points, are in hand. | of it. Although the retort is now 14ft. in depth the solid | (1) Utilisation of some of the waste for the purpose of 
fuel shows no evidence of having been crushed. The | creating electrical power for the super-power stations ; 
throughput now exceeds 10 tons per day of twenty-four | (2) Extraction of the petroleum from the coal and 
hours. utilising the residue as smokeless fuel, or as powdered 
fuel, or transforming into complete gas. 


ment of wire movements by rod actuation for all points 


THE railway dividends announced a week ago indicate 
considerable economies in operation by the various com- 
panies. The London, Midland and Scottish pays 4} per | 
cent. for the year, and carries £58,000 forward. For the PRoMISING attempts to dry grain by means of electric é 
abnormal year of 1926 it had to take £7,437,370 from | power have been carried out by the Swedish Waterfalls Excituptxe gold bullion, the exports of all other 
reserves in order to pay 3 per cent., and when 6 per cent. | Administration during the past autumn. The method | Canadian non-ferrous ores and smelter products in 1927 
was paid in 1925 £1,646,673 was withdrawn. This year | tried was invented by Mr. H. Edholm. The drying equip- | were valued at 79,468,579 dollars,compared with 75,693,361 
the whole is paid out of current receipts. The published | ment has, says Swedish Export, a capacity of about 8 tons, | dollars in 1926. Nickel rose from fourth place in 1926 to first 
traffic returns showed a slight total decrease, it is esti- | and consists of a fan in connection with an injector and | place in 1927, with exports valued at 13,680,834 dollars, 
mated, of the amount of £1,500,000. As the Southern is | a discharge tube, which latter at the upper end opens out | compared with 12,460,884 dollars in the previous year. 
so dependent upon passenger traffic the bad weather of | on a number of inclined boards for the airing of the grain. | Canada exported 127,111,200 Ib. of copper in 1927, com- 
last summer and also road competition seriously affected | The air current from the fan forces the grain gradually | pared with 112,422,800 Ib. in 1926. Lead exports totalled 
its business. The dividend on the deferred ordinary up through the tube and on to the boards. The boards | 255,995,900 lb., compared with 216,155,200 lb. in 1926. 
shares is 2 per cent. In 1925 £212,948 was withdrawn | being inclined at an angle closely approximating the | Zinc spelter exported in 1927 amounted to 112,420,400 Ib. 
from reserves to pay 3} per cent., but in 1926 a sum of | friction angle of the grain, the latter descends slowly | compared with 96,008,100 Ib. in 1926 and zine ore to 25,227 
£927,507 was wanted to pay 1} percent. The Metropolitan | towards the silo. The air current used to raise the grain | tons, compared with 41,917 tons in 1926. Exports of 
has not yet got back to its 5 per cent., but pays 3 per cent. | is in the meantime carried off between the boards and | silver ore, concentrates and bullion in 1927 _totalled 
as in 1926. But for the latter £100,000 was drawn from | therefore subjects the thin layers of grain to an effective | 21,416,078 oz., compared with 21,132,133 oz. in 1926. 
reserves, whereas now £10,000 is placed to reserve. The | airing. In this way the grain can be circulated once a | Exports of cobalt showed a great increase in both quantity 
published traffic returns showed an increase of £93,000, | day or oftener according to requirements. The consump- | and value over 1926, the total value for this metal in 1927 
but the net receipts are up by £143,000, which indicates tion of current is from 2 kWh to 3 kWh per 2 ewt. of grain. | being 950,450 dollars, compared with 540,237 dollars in 
economy. The Metropolitan District divided 4 per cent., | Under normal conditions the above. operation is sufficient | 1926. Small amounts of platinum, molybdenum and 
as compared with 34 per cent, in 1926. | for drying the grain down to 16 or 17 per cent. of water. other metals were also exported during the year. 








SENOLSGNIUD BH ZAING HOIHM S¥UOLOW SNONOYHONAS SUZGNIND GOOM SNONNILNOD 





Fre. 24, 1928 


ENGINEER 





THE 

















(912 ebnd 908 uondtsreay 407 








YHALY VYMVLILO AHL NO SITTIN Y4dVd NOLATANAL LSM AHE 














Fes. 24, 1928 


THE ENGINEER 





213 





—— 





The Engineer 
Annual Subscription Rates 


(ipeluding postal charges), 
Subscriptions will be accepted by the Publisher direct or 
por a &@ newsagent at the rates and in the currencies stated 
below 


BRITISH ISLES £3 5 0 
CANADA.. .. £3 3 © Thick Paper edition. 
£2 18 6 Thin Paper edition. 
ABROAD oo ee £3 7 6 Thick Paper edition. 
(except Canada) £3 3 0 Thin Paper edition. 

AFRICA .. - Central News mey. All Branches 
* £3 7s. 6d. Cars Town : m. Dawson and Sons, Ltd., 
t £3 3s. Od. 29-31, Long-street (Box 489) 


JOHANNESBURG: C. Juta and Co, 


ARGENTINA .. Boznos Ames: Mitchell's Book Store, 576, 
* £3 7s. 6d, Cangallo 
€3 3a. Od. 
AUSTRALIA .. Gordon and Gotch (Australasie), Ltd. All 
* £3 78. 6d. Branches 
t £3 3s. Od. MetsouRnNeE: MJobertseon and Maullens, 
Elizabeth-street 
BELGIUM . Bruxetitzs: W. H. Smith and Son, 78-80, 
* Fr. 590 Rue du Marché-aux-Herbes 
t Fr. 550 
CANADA .. .. American News Company, Ltd. All Branches 
* $15-25 Mowrreeat: Gordon and Gotch, Ltd., 334 
¢t $14-25 Notre Dame-street, W. 
Toronto: Wm. Dawson and Sona, Ltd., 87, 
Queen-street East 
Toronto: Gordon and Gotch, Ltd, 45, 
Richmond-street, E. 
CEYLON .. . CotomsBo : Wijayartna and Co. 
* Re. 44-5 
t Re. 41-5 
CHINA . Hone Kone: Kelly and Walsh, Ltd. 
* $37 Suanonat: Kelly and Walsh, Ltd. 
t $34-5 
EGYPT Camo: Ex Book and Stationery Store, 


. press 
* £3 7s. 6d. (Pt. 330) 9, Chareh Maghrabi 


t £3 3s. Od. (Pt. 308) 


FINLAND . Hetstverorns: Akademiska Bokhandeln, 
* M. 650 Alexanderagatan, 7 
t M. 605 
FRANCE .. . Parts: Boyveau and Chevillet, Rue de la 
* Fr. 418 Banque, 22 
t Fr. 390 Paris: Berger Leverault, 229, Bid. St, 
Germain 
Paris: Brentano's, 37, Av. de l’Opera 
Panis: Dunod, 92, Rue Bonaparte 
GERMANY . Berum: H. Hermanns, Friedrichstrasse 218, 
* R. mks. 70-00 8.W. 48 


Contents. 





THe EnGuverr, February 24th, 1928 PAGE 


A SEVEN-DAY JOURNAL . ‘ , 199 
A 1750 B.H.P, SIX-CYLINDER HEAVY-O1L ENGINE. (Illus) 200 
INSTITUTION OF MECHANICAL ENGINEERS. (Illus 204 


THE = ROAD BRIDGE BETWREN NEWCASTLE AND GATESHEAD. 
(Illus.) 

THE piameneuan CARBONISATION CONFERENCE 

THE BRivTisH INDUSTRIES FAIR AT BIRMINGHAM. 


AS 


Sy 
(am) 


x 
S 


207 
RAILWAY MATTERS 211 
NOTES AND MEMORANDA 211 
MISCELLANEA. , 211 
LEADING ARTICLES— 

Waste Heat Recovery 213 

Furnaces for Large Boilers 214 
OBITUARY— 

Alexander Siemens .. ies ee 214 
LITERATURE at on 215 
THK TEMPLETON PAPER MILLS, CANADA. exes ) 216 
Waste Heat Recovery. (Illus.) .. “ ¢ 216 
Books OF REFERENCE - 219 
FIFTY-CYCLE SINGLE-PHASE LOCOMOTIVES. (Iilus.) 219 
THE SOUTH-EASTERN ENGLAND ELECTRICITY SCHEME 219 
INSTITUTION OF ELECTRICAL ENGINEERS 219 
POWDERED FUEL AND TURBULENCE (thus. . 220 
SIXTY YEARS AGO - . 220 
B.E.S8.A. SPRCIFIC peneee . 220 
PROVINCIAL LETTE 

The Midlands = ‘Staffordshire 221 

Lancashire . 221 

Sheffield 222 

North of England 222 

Scotland 223 

Wales and Adjoining Counties 223 
CURRENT PRICES FOR METALS AND FURLS 224 
FRENCH ENGINEERING NOTES 225 
BRITISH PATENT SPRCIFICATIONS. (ITlus) 225 
FORTHCOMING ENGAGEMENTS ; 226 
PERSONAL AND BUSINESS ANNOUNCEMENTS 226 


CONTRACTS 


SIXTEEN-PAGE SUPPLEMENT—*“ THE METALLURGIST.” 


EIGHT-PAGE SUPPLEMENT—TuHeE British INnpUsTRIES FAR AT 
BIRMINGHAM 








NOTICES TO READERS. 





With this number of THe ENGINEER there is issued 
a Special Eight-page Supplement entitled ‘The British 
Industries Fair at Birmingham.” 
“et 7 any Sttente divead desit contre Tee Puuees ta 





imperfect or he giving prompt 
information of the fact to the Publisher, with the name of the A. 
through the paper itained. Such i i ¥ a 
can be remedied by obtaining the paper direct from this office. 


ded Pp" 





pee i 4 for in THe ENGINEER or 
be accompanied by the name and address of the writer 
‘or publication, but as a proof of good faith. No notes 
peepee meee = em 





Western Germany: Fritz Rehfus, BI 
thalstrasse 10, Cologne 
Lerrzia: K. W. Hiersemann, Konigstrasse 29 


1 R. mks. 65-00 





HOLLAND . Rorrerpam: Hector’s Boekhandel, Noord- 

* Fi. 41-00 blaak 59 

t FL. 38-00 Rorrerpam: Techn. Boekhandel, “ Plan C,”’ 
Gelderschestraat 4 

INDIA . Bompay: Thacker and Co., Ltd. 

* Re. 45 Catourtg : Thacker, Spink and Co. 

t Re. 42 

ITALY . Mrtan: Ulrico Hoepli 

* Lire 300 Roms: Maglioni Strini, 307, Corso 

t Lire 280 Rome: Fratelli Treves, Corso Umberto 1, 
174 

Rome: Fratelli Bocca 

JAPAN - Maruzen Co., all Branches 

* £3 7a. 6d. 

t £3 3s. Od. 

JAMAICA... .. KE on : Educational Supply Co. 

* £3 7s. 6d. ° 

t £3 3s. Od. 


NEW ZEALAND Avoxrtanp: Whitcombe A Tombs, Ltd. 
* £3 7a. 6d. Gordon and Gotch, Ltd. 


t £3 3s. Od. NAPIER : J. Wileoe Craig and Oo. 

RUSSIA . LewmverapD: ~—" ¥ woe Kniga, Pros- 
* £3 7s. 6d. pect Volodarsky, 53 

+t £3 3a. Od. Moscow : “ Litisdat, » Kousnetehy Most, 5-15 
STRAITS SETTLEMENTS—Sivcarore: Kelly and Walsh 
* $29.25 Ltd. 

t $27.25 

SWEDEN... .. Stocxkmorm: A/B Wennergrens Journal 

* Kr. 61-00 expedition, Stockholm 1 

t Kr. 57-00 Srocksorum: A/B C. E. + tae Kungl., 


Hofbokhandel, Fredsgatan, 2 


rt y= ND Berne: Joh. William De Groot, Laupenstr. 5 
ag = Zonice : Rosa Leibowicz, 4, Ankerstr. 
t Fr. 79- 4 


UNITED STATES 


OF AMERICA International NewsCo. All Branches 
* $16-40 
t $15-25 

* Thick Paper. t Thin Paper. 











These rates are liable to alteration if aint fi require it 
¢ «° Rpabane Gaiam G0 Agsd ne enotoor tam tte cloth sides and 

“leather backs, can now be supplied at 42. 9d. each, 5s. post free. 

“THE METALLURGIST.” 

This Sup it, , which om with the Science of M , both 
ferrous an free with the last e of 
THE ENGINEER | in coah a ¥ month. 

ADVERTISEMENTS. 

The 


charge for Classified Advertisements is 1/- per line up to one inch 
—ninim ae esee Si: Gees secnoving more at the rate 
of 12/- perinch. Orders m 
rates for Ad 


Classified cannot be inserted 

TWO o’clock on Thursday afternoon (the day betore publication). 

equ otiing Re Ateatianent ont the Publishi of the 
Pa are to be addressed to Publisher, Sake ee SS 

eddveseed to the Boker of fun ENGINEER. 


THE ENGINEER cairn a ee 
Tie Disoctery, yee Feat fo Ga eels of obser. 


tisers in Tos Ew 
pomp ly kang 8. drm free of charge on applica- 


Postal Address, $3, Nortolk-street, Strand, W.C. 2. 
Teleg. Address, ‘‘ Engineer Newspaper, Estrand, London.”’ 








By arrangement with Reuter’s Engineering Service, The 
Gngineer contains the latest news from all parts of the 
world which is likely to be of interest to engineers. 


wot maces fr Pb 
1 + ~ ues 


*,° No undertaking can be given to 
* correspondents are therefore requested to keep copies 





Che Metaliurgist 
THE FEBRUARY NUMBER OF THE MONTHLY 
METALLURGICAL SUPPLEMENT TO 
“THE ENGINEER” ACOOMPANIES THIS ISSUE. 





THE ENGINEER 











FEBRUARY 24, 1928. 





Waste Heat Recovery. 


THE instructive paper on waste heat recovery 
which Major William Gregson presented on Friday 
evening of last week before the Institution of 
Mechanical Engineers should serve to arouse in 
many quarters an extension of interest in the 
utilisation of waste, or surplus, heat. It is well 
known that abroad much more attention has been 
paid to this subject than we in this country have 
so far given to it. In the past plentiful supplies of 
cheap, good coal rendered us, or so many thought, 
superior to the necessity for getting the last out 
of our fuel; of making good and efficient use of 
every possible heat unit which we could obtain 
from it. Abroad countries, less fortunately 
situated than ours in the matter of fuel supply, 
took an interest in the subject at an early date, and 
have now undoubtedly surpassed us in the effec- 
tive use of waste heat. In a few trenchant remarks 
at the close of the discussion on his paper, Major 
Gregson commented upon the folly of the belief, 
widespread among our British manufacturers, that 
in the fulness of time economic conditions will 
revert from their present stressful state to that 
which characterised them in pre-war days. There 
are factors which have definitely changed, and 
which we cannot, in reason, expect ever to return 
to what used to be their normal value. Our indus- 
trial history should discourage anyone from believ- 
ing, and acting on the belief, that the cost of labour 
and materials will fall permanently to, or below, 
the level of the years before the war. Even 
although those costs did so fall, the foreign manu 
facturer would not abandon the advantages which 








he has acquired by paying attention to the im- 


provement of the efficiency of his methods, among 
which the utilisation of waste or surplus heat 
takes a very high place. Hence, the British manu- 
facturer cannot afford to despise the gain to be 
secured by the recovery and employment of waste 
heat. No matter how good and plentiful his coal 
supplies may be, no matter whether he is right or 
wrong in his belief that eventually a fall will 
occur in the cost of his coal, materials and labour, 
it is imperative that he should place himself abreast 
of his foreign rivals by making full use of the heat 
contents of his fuel. 


In his paper Major Gregson argued that hesita 
tion to adopt waste heat recovery plant in this 
country could be ascribed to incomplete know- 
ledge regarding its exact scope, to excessive stress 
being laid on the troubles encountered with pioneer 
plants, to the effects of exaggeration, in certain 
quarters, of the possibilities of regeneration, and to 
the understandable disinclination of furnace ard 
engine builders to admit that their furnaces or 
engines “‘ wasted "’ any heat that might be re- 
covered. There are, however, other reasons for the 
comparative apathy to waste heat recovery shown 
in this country, and the cause of regeneration will 
be assisted by their frark recognition. It is easy 
to take the outstanding example of a steel works, 
and, analysing the various processes from the 
conversion of the coal into coke to the rolling of 
the ingots, to show, as Major Gregson has done, 
that the coal fed into the coke ovens contains by 
itself sufficient available heat to supply all the 
heating and power required throughout the works. 
That fact has been demonstrated by others before, 
and is already well known in the steel industry. 
Why, then, is it not generally put into practice ! 
The reason is a fundamental one. To take full or 

even large advantage of the heat recovery possi- 
bilities in the production of steel, there have to be 
gathered together on one site and under one control 
several distinct branches of industry, which have 
had separate origins at separate dates. The com- 
plete balancing of the thermal account requires 
the close grouping of the coke ovens, by-products 
plant, blast-furnaces, melting shops, and rolling 
mills. Were it possible to start all over again, 
we should probably find every steel works organised 
on a self-contained basis, making its own coke and 
smelting its own iron, and taking full advantage of 
the surplus heat units liberated during one stage 
for the conduct of the succeeding stages. A few 
particularly favoured steel works have found it 
possible to organise themselves in this way, but 
in general the fact has to be faced that to take 
advantage of all the possibilities of waste heat 
recovery in a steel works there must be expended 
on general reorganisation an amount of capital 
of which the cost of the waste heat boilers and other 
regenerative equipment forms only a very small 
part. Major Gregson estimates that full waste 
heat recovery in a steel works should reduce the 
fuel bill from about 65 cwt. down to about 35 ewt. 
of coal per ton of “ finished” steel. That some 
such tremendous saving of fuel may be possible 
we will not dispute, but that this saving is only 
one side of the picture seems to be established by 
the fact that, so far, steel works operating on the 
fully regenerative principle have not swept the 
field clear of their non-regenerative rivals. That 
attention ought not to be focussed solely on the 
amount of fuel saved is amply demonstrated by 
Mr. Benjamin Talbot in a letter to The Times for 
‘february 13th. Mr. Talbot, like Major Gregson, 
takes 35 ewt. of fuel per ton of finished steel as the 
ideal consumption, but to realise that figure, he 
says, would mean the entire or partial scrapping 
of the greater number of existing iron and steel 
works, the loss of much of the present capital 
invested in the industry, and the raising of con- 
siderably larger amounts of fresh capital. One of 
the works under his control is at present producing 
a ton of finished steel for a consumption of 41 ewt, 
of fuel. He would be delighted, he says, to own an 
ideal plant if he could obtain it otherwise than by 
borrowing millions of money on which he could see 
no adequate return. The case established for 
waste heat recovery in gasworks illustrates a 
second fundamental feature of the subject. Accord- 
ing to Major Gregson, if all the gasworks in this 
country adopted full waste heat recovery practice, 
they would be able to generate from their waste 
heat 9,000,000 tons of steam per year. That figure 
is equivalent to about one-eighth of the total 
steam consumption of all the electricity generating 
stations in Great Britain during the year ending 
March 3lst, 1927. It is obvious that the steam 
which might be generated is far in excess of what 
the gasworks themselves could employ. With full 





heat recovery the works would be in the position 
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of manufacturing a by-product for which they 
would require to find a market. This considera- 
tion, no doubt, lies behind Major Gregson’s brief, 
but significant, remarks concerning the desirability 
of linking up, under one control, the electricity 
supply and gasworks in every town. The linking 
up would require to be no mere figure of speech, 
but an actual physical fact. In a minor way, the 
utilisation of waste heat on motor-driven ships 
illustrates the same point. From the-exhaust of 
the engines about 1 lb. of steam per hour can, it 
seems, be generated per brake horse-power. If 
we omit the employment of the steam to supple- 
ment the power of the main engines, as in the Still 
system, the problem of finding a profitable outlet 
for the by-product is not easy to solve economically 
or satisfactorily. It is certain that at some periods 
of the year, or at some stages of the voyage, the 
steam will be in excess of the requirements of the 
ship’s auxiliary services, and at other periods or 
stages totally deficient. To meet the first con- 
dition it is necessary to design the waste heat 
boilers in such a way that they can be run dry and 
be used merely as silencers. To meet the second 
condition, the waste heat boilers must be equipped 
with independent firing arrangements, or, as Major 
Gregson recommends, be supplemented by duplicate 
independently fired boilers. 

One or other of these considerations will be found 
to apply to a greater or lesser extent in nearly every 
scheme for the recovery of waste heat, whether it 
be for a metallurgical, cement, brick, pottery or 
chemical works. In general, the extent to which 
waste heat can be profitably utilised requires close 
investigation on the spot. In general, it will be 
found to stop a good way short of the maximum 
physically possible extent. Some of the waste 
heat must either continuously or at certain periods 
be allowed to go to waste if respect is to be paid 
to all aspects of the annual balance sheet. That 
admission is, however, no reason why we should 
fail to take advantage of the portion of the waste 
heat which can be profitably utilised. Up and 
down the country there are many such portions 
which, it is certain, are being thrown away, 
possibly in ignorance or apathy, or because the 
gain to be secured has never been closely investi- 
gated with the care and expert knowledge which 
the subject demands. The practice of waste heat 
recovery is far less a matter of the design and manu- 
facture of suitable waste heat recovery equipment 
than of the careful study on the spot of all the 
technical, commercial and financial considerations 
which are involved in it. 


Furnaces of Large Boilers. 


THE most insistent problem which confronts the 
boiler-house engineer at the present time is the 
maintenance of his furnaces. The high tempera- 
tures typical of modern operating conditions are, 
of themselves, sufficient to try the brickwork to 
the utmost, and when to these is added the destruc- 
tive effect of molten ash dust there is no refractory 
known which will stand for long. It is indeed the 
inadequacy of refractories which now puts a limit 
to temperatures and makes it necessary often to 
renounce the full advantages of preheated air. 
The question of furnace construction first became 
acute with the development of powdered fuel 
firing, for not only were the furnaces vastly larger, 
but the whole of the wall surface was exposed to 
the attack of the ash in the fuel. The molten ash 
combined chemically with the glowing brickwork, 
forming a liquid slag which ran down the walls, 
continually exposing fresh brickwork to the attack. 
It was clear that could the wall surfaces be kept 
cold enough to chill the ash particles which came 
in contact with them a film of solidified slag would 
form and protect the brickwork from further 
action. This idea gave rise to attempts to cool 
the walls by the admission of air at selected points. 
The result was at best but a mitigation of the 
trouble, indefensible from the point of view of 
efficiency and by no means always effective. As 
no form of air-cooled walls seemed able to solve the 
problem, the principle of water cooling was adopted, 
and all modern furnace design turns upon water 
cooling the walls by some means or other. There 
are, in this connection, two schools of thought. One 
would replace some of the brickwork by a metallic 
water-cooled surface, such as that provided by 
Murray fin tubes, the remaining brickwork being 
kept cooler than it would otherwise be by the 
radiation of ‘‘ cold ” from the cooled surface. The 


other would maintain the usual refractory surface 
in its entirety, cooling the furnace walls by means of 
water tubes embedded in them and, therefore, out 


Such briefly is the position at present. There is 
not as yet anything which can be called accepted 
practice, nor does there seem to be much agreement 
except upon the one fact that no existing refractory 
material, whether fire-brick, alundum, corundum, 
or what not, will withstand modern furnace ¢on- 
ditions without some form of direct or indirect 
cooling. The prospects, moreover, of any better 
material being discovered are still remote. This 
being so, the question arises more and more 
insistently as to how far brickwork of any kind is 
really necessary in a boiler furnace. It is admit- 
tedly a source of continual trouble and expense, 
and to whatever degree these defects may be 
mitigated by special materials or forms of con- 
struction, they are never likely to be reduced to 
insignificance so long as brickwork constitutes an 
integral part of the furnace. The suggestion of its 
complete elimination is likely to arouse protests, 
but it is nevertheless worthy of unprejudiced con- 
sideration. The fact that ever since externally 
fired boilers have been invented they have been 
served by furnaces with refractory walls is to be 
respected, for a practice does not generally become 
universal without some good reason. But too much 
weight must not be given to this custom. The 
early boilermakers sought merely to make some 
place to hold the fire, and nothing was more 
natural than to surround it with brick walls, which 
at need might also serve to support the boiler. For 
the temperatures then encountered fire-bricks were 
adequate, especially as the furnaces were small and 
the proximity of the comparatively cool metal of 
the boiler helped to prevent any great rise of 
temperature. The mass of heated brickwork no 
doubt helped to regularise combustion, but the 
claim that it is necessary for good combustion is 
refuted by the hundreds of thousands of Cornish, 
Lancashire, locomotive, and Scotch marine boilers 
in which the fires burn perfectly well without the 
help of any heated brickwork at all. It may be 
remembered that careful test scarried out under 
the auspices of the United States Government 
during the war showed that a higher efficiency was 
obtainable with the ordinary internally fired 
Scotch marine boiler than with a corresponding 
boiler of the marine water-tube type. The reason 
suggested for the difference was the greater furnace 
efficiency of the internally fired boiler. These 
tests confirm, if confirmation be needed, that 
excellent combustion can be maintained even when 
the fire and flames are subject to the chilling effect 
of a water-cooled surface completely surrounding 
them, and in close proximity to the fire. The 
radiant heat, moreover, in whatever direction it is 
emitted, is directly absorbed by the boiler, doing 
useful work instead of reverberating to and fro 
between brick walls in a useless and destructive 
manner. It is not contended, of course, that com- 
bustion cannot be interfered with by undue chilling 
of the flames. The well-known experiment of 
making a candle smoke by holding a piece of cold 
iron near it is proof of the contrary, but practical 
experience of a century with internally fired boilers 
shows that, with any reasonable design, fears on 
this score are groundless. Moreover, the larger the 
furnace the less, proportionally, does the chilling 
effect become. In view of the facts we have men- 
tioned, there are many engineers who believe that 
the evolution of the water-tube boiler must proceed 
in the direction of internal firing, with the elimina- 
tion of furnace brickwork of any kind. Brickwork 
is all right and necessary for a metallurgical furnace 
where the object is to keep the heat in, but the 
whole duty of a boiler furnace is, on the contrary, 
to let the heat out. This can obviously be best 
effected by surrounding the fire by the metal 
surface of the boiler, a fact realised to the full by 
the first designers of Lancashire and locomotive 
boilers. Water-tube boiler practice is indeed 
tending in the same direction by the development 
of water-cooled furnace walls, but the tradition of 
the brick-built furnace still hangs heavily over it. 
The designer of water-tube boiler plant, in accept- 
ing the principle of internal firing, must effect its 
application for himself. The circular or flat- 
stayed surfaces of existing internally fired boiler 
practice are out of the question for him, and his 
object must be to make the four walls and the roof 
of his furnace of tubes through all of which the 
water shall circulate naturally and freely when the 
boiler is at work. There must be also no joints 
accessible to the fire and the whole of the tube 
system must be easy to clean internally and 
externally. The Wood radiant-heat boiler in its 
complete foam, that is with a tubular “ roof,’’ may 
be cited as a modern example. But even in a 
modified form, such as that at Kip’s Bay, New 


take much advantage of radiant heat by 
appropriate design. 

Such is, broadly, the boiler problem of the day ; 
more easy to state than to solve. The difficulty 
lies chiefly in ensuring a regular circulation of the 
water. The rate of heat transmission will be far 
greater than is normally attained, and not only 
the arrangement of the tubes, but their individual 
diameters and lengths, must be such that the 
resistance to the circulation of water shall be low 
enough to permit of a flow sufficient to absorb the 
heat. Under present conditions the rate of heat 
transmission in the lowermost row of tubes in a 
water-tube boiler is as much as 46,000 B.Th.U. per 
square foot per hour, or more than three times the 
average for the whole boiler, and far higher rates 
are certainly practicable with clean water and good 
circulation. It is likely that well over 100,000 
B.Th.U. per square foot per hour is already 
exceeded in some parts of some boilers without fear 
of injury to the tubes, so long as the latter are clean 
internally and adequately supplied with water. 
Even if we accept existing rates as sufficient and 
design a boiler so that the whole of the furnace 
surface is absorbing heat no faster than is now done 
by the lower tubes of ordinary boilers, the total 
heating surface required for a given hourly evapora- 
tion could be very substantially reduced as com- 
pared with existing designs. More heat, too, could 
be liberated in a given furnace volume so that 
furnaces themselves would be proportionally 
smaller. Indeed, once the problem of efficient 
circulation is solved there would seem to be no 
reason why to the many advantages of the water- 
tube boiler should not be added those arising from 
internal firing, among which-the elimination of 
brickwork troubles is by no means the least. 








Obituary. 


ALEXANDER SIEMENS. 


A FIGURE, once very prominent in the domain of 
electrical engineering, and at scientific gatherings in 
the Metropolis, has been removed by the death of 
Mr. Alexander Siemens, which took place at Milford- 
on-Sea, on Thursday, February 16th. Since an early 
period of the war, when circumstances arose which, 
as we shall presently show, cauSed his retirement from 
@ prominent position, Mr. Siemens who, at one time 
was to be seen constantly. and regularly at the 
meetings of the various technical and scientific 
societies with which he was associated, had led a life 
of almost complete seclusion. 

Alexander Siemens, who was the son of Gustay 
Siemens, was born in Hanover, on January 22nd, 
1847. He had, therefore just completed his eighty- 
first year at the time of his death. He came of a 
family which regarded the Kings of England as their 
sovereigns, and had it not been for the Salic Law, 
which precluded Queen Victoria from reigning over 
his native state, Alexander would have been a subject 
of the English throne. As it was, he, technically, 
became a Prussian in 1866 when Hanover was 
annexed by Prussia. Actually, however, there is no 
doubt that in sympathy and sentiment he was pro- 
British, and though, it is true, he had to fight for 
Prissia when she went to war with France, he was 
very soon afterwards to become a British subject. 
He was one of a line of distinguished men, men who 
made their mark. We need only mention Ernst 
Werner von Siemens, one of the foremost electrical 
engineers of his time, and one of the founders of the 
firm of Siemens and Halske, Sir Charles Siemens, and, 
finally, Sir William Siemens, whose name is so well 
known in connection with steel manufacture. It was on 
the invitation of the latter that young Alexander, then 
twenty years old, came to London in 1867 to enter 
the works—then recently founded—of Siemens 
Brothers at Woolwich. There, he was, at first, engaged 
in telegraph engineering and subsequently in the 
running of telegraph lines and the laying of cables in 
Persia and Russia. 

Being liable for military service, he had to return 
to Germany in 1868, but was not, at first, accepted 
by the Army on account of his eyesight. However, 
on the outbreak of the Franco-Prussian War, he 
was called up and drafted into an infantry regiment. 
He was wounded at the battle of Beaume-la-Rolande, 
was present at the Siege of Metz, and was granted the 
Iron Cross, a distinction much more rarely conferred 
and more highly prized then than in later times. 

In October, 1871, as soon as he was discharged from 
the Army, he came back to this country, and here, 
with short intervals, he continued to live for the 
remainder of his life. Very soon he took steps to be 
released from German citizenship and to become a 
naturalised Englishman. He succeeded, as regards 
the former, in March, 1878, and, as regards the latter, 
in the following August. 

On his return to England the first few years were 
spent not, apparently, so much in telegraph work, as 
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regenerative gas furnaces with which the latter's 
name is s0 intimately associated. Later, he was 
again engaged in cable laying, being employed in 
the cable ship “ Faraday,” for a couple of years or so, 
when she was at work on the North Atlantic Coast. 
Thereafter he erected furnaces to Sir William’s 
designs in the United States and in Canada. It was 
shortly after his return to this country that he became 
naturalised, as related above. 
Just about that time electric arc lighting was coming 
into prominence. ‘The Paris Exhibition had shown 
the world what a wonderful thing this new illuminant 
was, and electric machinery manufactures vied with 
one another in producing apparatus for the purpose. 
In 1879 Alexander was made manager of the electric 
light department of the Woolwich works, and he 
carried out, in addition to a good deal of demonstra- 
tional work—some of it for street lighting—several 
notable installations, among which were those in the 
reading-room at the British Museum and in the 
Albert Hall. He also laid down the electric lighting 
plant at Godalming, in Surrey, which was, we believe, 
the first town in England to have an electric light 
supply. 

Electric lighting at that time was very different in 
character from what it is now. The Siemens arc lamps 
of the period each required a separate machine to 
drive them. But developments were rapid, and in 
those developments Alexander Siemens and his firm 
played an important part. It may be said of him, 
in fact, that, apart from telegraph engineering, 
which was well established before his time, his pro- 
fessional career covered the whole period of electrical 
commercial progress—if we may use such an expres- 
sion to differentiate it from laboratory achievement. 
How rapid was the advance, even at first, was well 
shown by the Electrical Exhibition at the Crystal 
Palace early in 1882, at which incandescent lamps were 
much in evidence. The Siemens machines and lamps 
then shown attracted a great deal of attention, and 
in view of the position he held, it is reasonable to 
assume that Alexander Siemens played a leading 
part in their production. 

In the following year—that is, 1883—Sir William 
Siemens died, and Alexander's responsibilities at the 
Woolwich works increased. Finally, he assumed full 
direction. Thereafter his history is so intimately 
bound up with the fortunes of the firm that it is 
practically impossible to separate one from the other. 
In 1887 he was made a director of the company, a 
position which he continued to occupy for thirty- 
one years. On his retirement he was presented with 
a clock and an address containing the names of over 
eleven hundred of the employees of the firm. 

In 1883 Mr. Siemens, in collaboration with Dr. 
Edward Hopkinson, delivered, before the Society of 
Arts, a lecture which, though at the time it dealt 
with most serious things, provides nowadays some 
amusing reading. It was entitled “‘The Trans- 
mission of Power by Electricity, and the Portrush 
Railway.’ The lecture was illustrated by experi- 
ments. First, a pump was shown drawing water from 
a tank, forcing it through a tube and returning it to 
the tank. ‘The pump,” we learn, ‘‘ was worked by 
a strap from a Siemens’ machine, used as a motor, 
and the current was obtained from a somewhat larger 
machine, which is ordinarily used for lighting the 
hall of the Society of Arts, but which, for the present, 
has been taken for the purpose of experiment.”” The 
pump was then disconnected, and replaced by a very 
small motor working a sewing machine. It was 
important, the paper stated, to observe that the 
same generator was used in both cases, and that 
neither its speed nor any other of its conditions had 
been altered, excepting only the pull on the driving 
strap; but that, in the case of the pump, probably 
about 5-horse power of useful work was being done, 
while in the case of the sewing machine, perhaps 
1/s9-horse power. Then, while the sewing machine 
was still at work, the forty incandescent lamps re- 
quired for lighting the room were connected with the 
generator. The sewing machine still performed its 
1/s9-horse power of work, while from the same gene- 
rator and the same leading wires about 5-horse power 
was employed in lighting the room. ‘‘ These illus- 
trations,’ added the lecturers, ‘“‘ would be sufficient 
to show, in the first place, that when once we have 
electrical mains of sufficient capacity carried from 
central stations to our houses, how simple a matter 
it will be to combine lighting with domestic opera- 
tions, and even the larger operations required for 
purposes of trade; and, in the second place, that 
each motor of a series placed in parallel circuit, 
performs the work required of it independently of all 
the others, and independently of the generating 
machine, provided only that the generator is capable 
of producing the power it is called upon to furnish.” 

Then, when dealing with the Portrush Railway, 
it was stated that the resistance of a mile of track, 
including the return by earth and the ground rails, 
was 0-23 ohms. “If calculated from the section of 
the iron,’ remark the authors, “it would be 0-15 
ohms, the difference being accounted for by the 
resistance of the copper loops, and occasional im- 
perfect contacts. The electro-motive force at which 
the conductor is maintained is about 225 volts, which 
is well within the limit of perfect safety assigned by 
Sir William Thomson and Dr. Siemens. At the same 
time, the shock received on touching the iron is 


tection against the conductor being tampered with.” 
In later years, if his thoughts ever went back to 
penning that last sentence, Mr. Siemens must have 
laughed heartily. 
Mr. Siemens became an associate of the Institution 
of Electrical Engineers—then the Society of Tele- 
graph Engineers—as long ago as 1872, and was 
promoted to full membership in 1880. He had the 
somewhat rare distinction of twice acting as its 
president, first in 1894 and again in 1904. He entered 
the Institution of Civil Engineers as a student, 
became an Associate Member in 1873 and a full 
Member in 1890. Twenty years later—in November, 
1910—-he was chosen President, and thus had the 
honour of having been President of two of our fore- 
most engineering societies. 
Sometimes, though rarely, a presidential address 
gives an insight into the character of the man who 
delivers it. It was so with the late Mr. Michael 
Longridge’s address before the ‘‘ Mechanicals”’; it 
was so with Mr. Siemens’ address. It showed him to 
be a man of wide reading, and deep thought. It 
did not contain long lists of figures nor did it trace 
the progress over a series of years of some branch of 
his profession or some work or series of works. 
Instead, it touched lightly on a multiplicity of 
subjects, and had for its central theme the considera- 
tion of how much the engineering profession had had 
to do with bringing about our present state of civili- 
sation. In order rightly to appreciate the share it 
had had, “a comparison should,” he urged, “ be 
made between the conditions prevailing, say, in the 
Greek States during the fifth and fourth century 
before Christ and those existing now in the twentieth 
century after Christ.” He went on to remind his 
listeners that that was the age of Themistocles, 
Aristides and Pericles, the statesmen ; of A’schylus, 
Sophocles, Euripides, and Aristophenes, the dramat- 
ists ; of Phidias, Scopas, and Praxiteles, the sculptors ; 
of Apollodorus, Zeuxis, and Apelles, the painters ; 
of Ictinus, the chief designer of the Parthenon, and 
Dinocrates, who rebuilt the temple of Diana at 
Ephesus and laid out the city of Alexandria, the 
architects ; of Herodatus, Thucydides and Xenophon, 
the historians ; of Socrates, Plato and Aristotle, the 
philosophers. ‘‘ Can we say,” he asked, ** that there 
have been many since that time who are worthy to 
be mentioned as equals of the men I have just named ? 
The fact alone that we use the adjective ‘ classical ’ 
to indicate perfection in literature and art shows 
what a standard had been attained more than 2000 
years ago, and in many respects we feel down to the 
present time the direct influence of Greek and Roman 
learning.” 
We cannot spare space to follow him through his 
description of the ups and downs of the intervening 
period ; it must suffice to summarise his conclusions. 
They were that though in literature, art and philo- 
sophy, we could not boast of being greatly superior 
to the ancients, as far as engineering problems were 
concerned, we had enormously advanced, thanks to 
the practical application of scientific theories. We 
might, he said, sum up the difference by claiming that 
the progress made was due principally :—(1) To the 
improvement of the means of communication ; and 
(2) to the saving of manual labour by the introduction 
of mechanical power. Those main features had caused 
a general lowering of the cost of ‘‘ obtainables.” 
Engineers might, he concluded, claim that their 
endeavours had materially furthered the great modern 
object of conferring the greatest good on the greatest 
number, “ but in continuing our efforts we must 
never forget that in these strenuous times more than 
ever the admonition of the Preacher obtains: ‘ What- 
soever thy hand findeth to do, do it with thy might.’ ”’ 
As regards work outside his immediate profession, 
Mr. Siemens, in 1897, formed one of the Committee 
appointed to inquire into the desirability of founding 
the National Physical Laboratory, on the Governing 
Committee of which Institution he, subsequently, had 
a place. 
The beginning of the war found Alexander Siemens 
occupying a post of great distinction—that of Secre- 
tary to the Royal Institution. It was a position 
which had always been held by men of high standing. 
He, himself, had followed Sir William Crookes, who 
had succeeded Sir Frederick Bramwell. Mr. Siemens 
had always been an honoured member of the Institu- 
tion and had delivered Friday Evening Discourses 
on four separate occasions. That, in itself, was an 
honour, for the Discourses are always entrusted to 
men of especial note in their professions or walks of 
life. The Secretary, for the time being, has a great 
deal to do with the management of the Institution's 
affairs, and, when the war came, the secretaryship 
was in the hands of a man who, though he had been a 
naturalised Englishman for nearly forty years, had 
previously belonged to a nation with which we were 
waging war, and who had himself fought against 
France. The full circumstances were not, we believe, 
ever made public, but evidently Siemens must have 
felt so uncomfortable in his position that he found 
it no longer tenable, and he resigned. In a letter to 
the Institution, which was published in The Times 
of February 2nd, 1915, and which was most pathetic 
in its wording, he avowed, in effect, that he had 
always considered himself as owing allegiance to the 
British crown, and expressed his detestation of the 
actions of our enemies. 


career of Alexander Siemens. A man, getting on in 
years and feeling, doubtless, embittered at the turn of 
events when he was conscious only of having done his 
duty, he retired into the country and was rarely seen 


or heard of thereafter. It must be said, however, that 
of those who knew him best, there was not one who 
doubted his absolute loyalty and integrity. 








Literature. 





Vertical Shaft Sinking. By E. O. Forster Brown. 

London : Benn Brothers, Ltd. 1927. Price 52s. 6d. 
Ir is practically impossible in a brief review such as 
the present to do more than merely touch upon the 
main features of this outstanding treatise. The work 
as a whole is of sterling value, and the arrangement 
of the subject matter, the excellent detailed diagrams, 
and the mass of information presented, make the 
publication the foremost of any which have appeared 
on this important branch of mining in recent years. 
The book is divided into four parts. Part I. deals 
with the general principles, appliances, &c., of ordinary 
shaft sinking. The statement on page 26 that “ it 
is important not to bore on or too close to the actual 
site of the shaft,’ is one with which not all min- 
ing engineers would agree, as there is solution 
to the difficulty anticipated. In some recent cases 
such a hole would have been invaluable, especially 
where the shaft has met with a fault. 

Part IT., which consists of a careful analysis of the 
various special methods adopted and practised success - 
fully in this country and abroad for sinking through 
ground of exceptionally difficult character, is of 
great value, and the author has not wasted space 
by describing obsolete and valueless methods. 
Chapter III. deals with Piling, Drop Shaft and Caisson 
Methods, and, in the main, 1t emphasises the ingenuity 
and skill of the British mining engineer. Chapters IV. 
and V. are teeming with interest, and the reader is 
led step by step through the cementation process 
and the freezing process in a manner which proves 
beyond doubt their suitability under certain con- 
ditions. Many freezing contractors give a guarantee 
of time and success in advance, which in some cases 
may give the system an advantage and make it 
prove more attractive to a company than the drop 
shaft, caisson or cementation methods. 

In Part III. the experience and thoroughness of 
the author are evidenced in the vivid manner with 
which he deals with Excavations, Shaft Linings, 
Shaft Transport and Equipment, Drainage, Lighting, 
Ventilation and Labour. Invaluable tables, com- 
parative methods and statistics are given. We may 
especially refer all interested in drilling operations to 
pages 190-197, which deal with drills, heat treatment 
of steel, drill steel consumption, &c. 

Part IV. is highly instructive, dealing as it does very 
ably with Economics and General Considerations. 
The introduction of these subjects constitutes a 
progressive step in this type of publication. The 
cost of sinking varies considerably, and, broadly 
speaking, depends largely upon certain conditions. 
The author gives comparative figures showing the 
ratio of shaft yardage to average tons of daily output 
for Great Britain in 1924, for the Rand mines of the 
Central Mining Investment Corporation, Ltd., for 
1924, and for a few American mines. The comparison 
is not as complete as it might be, owing to the limited 
number of cases in which detailed statistical informa- 
tion of this character appears to be kept. The para- 
graphs dealing with labour consumption are to be 
commended. 

Table XX. outlines the Percentage of Time Spent 
on Various Operations during Shaft Sinking in specific 
cases. Progress graphs of dry sinking (Yorkshire), 
wet and partly dry (Nottingham), partly wet 
(cemented), and partly dry (Nottingham), and a Dutch 
freezing sinking are shown. On the whole, the 
average speed of sinking and lining British shafts 
in dry ground compares very favourably with that 
attained on the Rand, where records have been made 
recently. 

Summarising the essentials for successful shaft 
sinking, the author stresses the importance of an 
ample margin of funds, power and strength in the 
appliances used, the employment of proved and 
reliable appliances, a suitable complement of highly 
skilled and specialised labour, coupled with experi- 
enced, efficient and energetic management. This 
admirable treatise should attract the attention of all 
connected with colliery sinkings, exploitation and 
development work. 
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‘The West Templeton Paper Mills, | 
Canada. 


Onr important industry which has been made possible 
in Eastern Canada through the immense power develop- | 
ment project of the Gatineau Power Company on the 
Gatineau River, in the province of Quebec, is the big 
newsprint enterprise of the International Paper Company 
at West Templeton, on the Ottawa River. The mills, 
together with the various departments for ground wood, 
sulphite and pulp and paper, are among the largest in the 
world. They have a daily capacity of 600 tons of paper 
and are so arranged that that output can be doubled if 
required. The construction work was carried out by the 
Fraser Brace Engineering Company, of Montreal. 

The initial installation consists of four of the most 
modern paper machines on the market to-day, each with a 
daily capacity of 150 tons. The width of the paper passing 
over the rolls is 256in., while the machines operate at the 
high speed of 1000ft. per minute. The construction of 
the mills furnished employment to nearly 2000 people. 
Around the plant has sprung up a small town, which has 
been named Gatineau, and which is rapidly assuming the 
appearance of a thriving community, with schools, 
churches, public library, community hall and several 
commercial establishments. The mills employ about 
1500 men. In addition, hundreds are engaged in the bush, 
sending down the logs from the company’s timber reserves, 
which cover a vast region on the watershed of the Gatineau 
River. 

The rapidity with which the newsprint plant was built 
is an outstanding achievement, even in these days of 
fast construction. Excavation work wes started on 
November 18th, 1925, and construction work on January 
13th, 1926. A little over a year later, March 31st, 1927, 
the sulphite mill began production. Five days later the 
ground wood mill was put into operation. The first 
machine began making paper for shipment on April 14th, 
1927, just seventeen months after excavation work was 
begun. The second machine turned out paper for the 
first time on May 19th, and was followed by the third and 
fourth machines on June 28th and August 19th respec- 
tively. 

The mills cover an area of 470,000 square feet. They 
required 200,000 cubic yards of excavation, 65,000 yards 
of concrete, 8000 tons of structural steel, and 6,000,000, 
bricks. There are several miles of water pipe, and steam 
and air lines. The capacity of the process water system is 
over 28,000,000 gallons of water per day, and the drinking 
water plant has a capacity of 360,000 gallons of filtered 
water a day for mill and town use. Each year over 6500 
tons of limestone will be used, as well as 5100 tons of 
sulphur. 

Owing to the nature of the soil which fronts the river 
for about three-quarters of a mile and runs back to the 
Canadian Pacific Railway, the construction company 
erecting the plant was confronted with an early diffi- 
culty. This was due to the spongy nature of the surface 
earth, which made it necessary to change the original 
plans, and involved an expenditure of many thousands 
of dollars over and above the estimated cost. Massive 
piles had to be sunk to receive the concrete foundation for 
the big newsprint mill before construction could be gone 
ahead with. 

An outstanding feature of the plant is that every 
application of power in it is electric. The machines are 
electrically driven with direct drive. The electric power 
required to operate the plant is supplied from the two big 
developments of the Gatineau Power Company at Farmers 
Rapids and Chelsea, on the Gatineau River, a few miles 
away. At the present time, all steam is generated by 
electricity, but the power will be gradually withdrawn and 
coal used, when the Gatineau Power Company begins to 
deliver power to the Ontario Hydro-Electrie Power Com- 
mission. The contract entered into with the Ontario 
Government a year ago calls for a supply in the neigh- 
bourhood of 260,000 horse-power. Plans have been made 
at the newsprint plant for the installation of a modern 
steam boiler plant, using pea coal. It will be built in such 
& manner as to provide for its extension as the need of 
additional power develops. 

The Federal Government has dredged a channel in 
front of the dock of the mill, thus permitting water ship- 
ment of paper to New York and other eastern points. 
The wood supply for the mill goes in by water. There is 


Fr0.2. —Waste-Heat Boiler on Talbot Steel Furnace. 
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miles of timber lands. It is estimated that these wood- 
lands contain a perpetual supply of wood for the mill. 
In this area the company has put into effect the most 
complete and comprehensive fire protection system which 
is known to modern forestry practice. Observation 


| towers are strategically situated and interconnected by | 
telephone lines. Throughout the woods there are caches for | 

| pumps and engines and for petrol and oil to run them ; 
hose and other fire-fighting equipment are placed at focal | 


points; aeroplane service is used for reconnaissance, 
and men and equipment can be quickly concentrated at 
points of danger. 

The construction of the mill at West Templeton is part 
of the comprehensive plan which the International Paper 
Company has laid out for the development of the power and 
wood resources of the Gatineau River and district. The 
Gatineau Power Company, which controls and operates 


| the power plants on the Gatineau River, is a subsidiary 


of the International Paper Company. In addition to the 
power plants at Chelsea and Farmers Rapids, the com- 
pany has a third hydro-electric plant under construction 
at Paugan, 32 miles north of the city of Ottawa, and 
25 miles above the other two plants. The Paugan plant 
will probably be in operation about the end of August 
this year. With a designed capacity of 272,000 horse- 
power, it will be the largest of the three, Chelsea and 
Farmers Rapids having respectively designed capacities 
of 170,000 and 120,000 horse-power. The large quantity 
of power which the Gatineau Power Company has 
available for sale is destined to make the Ottawa and 
Gatineau district one of the great industrial centres of 
North America. 

From the illustrations given on page 212 some idea of 
the proportions of the mill may be obtained. 








Waste Heat Recovery. 


Tue paper which Major W. Gregson presented before the 
Institution of Mechanical Engineers on Friday evening of 
last week, February 17th, was divided into two parts of 


Fie I — Dragrammatic Arrangement of Steel Plant absorbing all Surplus 
Gas and utilizing all Waste Heat and Coke-Oven waste products 
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“Tre Encmece” 


approximately equal length. In the first portion the 
author dealt with the theoretical and arithmetical aspects 
of waste heat recovery in steel works, in gasworks and on 
ships fitted with oil engines. In the second portion he 
dealt with the practical side of waste heat recovery in the 
same three connections. 

The author’s discussion of the theoretical aspects of 


(Spencer-Bonecourt.) 
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| gas, including waste heat recovery, it was easy to show 
| that the works could depend entirely for the whole of its 
| metallurgical gas, process steam and power on the coal 
supplied to the coke ovens, namely, about 32 cwt. per ton 
| of pig iron. Dealing with the individual points affording 
opportunity for waste heat recovery in a steel works, 
Major Gregson remarked that the coke ovens provided 
such a source only if the ovens were of the non-regenerative 
type. The recovery of the waste heat from the hot coke 
and the blast-furnace slag had, he said, made practically 
no progress, because, apparently, of complications in opera. 
tion and the considerable capital expenditure involved. 
In gasworks practice, however, the dry quenching of coke 
by means of inert gases had made considerable progress, 
and should be applicable, he suggested, to coke oven coke. 
Consideration was also given to the recovery of waste heat 
from the exhaust of gas engine driven blowers, and from 
the flue gases from the steel and mill furnaces. 

Dealing with gasworks, the author remarked that waste 
heat was available for steam-raising purposes from the 
retort settings, from water gas plants, and from the hot 
coke. In addition to the increased cost of fuel and of 
labour, the gas engineer had to consider a third factor, the 
price of coke breeze. Previously, that product had been 
unsaleable, and was useless except for firing the gaswork’s 
own boilers. Developments had occurred recently, how- 
ever, in the use of coke breeze for fuel-fired boilers, and 
as a result of the opening up of a potential market for the 
breeze, the gas engineer had adopted waste heat boilers 
instead of using the coke breeze for firing his boilers. 

Turning to marine oil engines, Major Gregson remarked 
that waste heat recovery in that field had been given close 
attention, first in order to increase the overall efficiency 
of an already highly efficient prime mover, and, secondly, 
to meet the demands for auxiliary power and heating 
services required on shipboard. The potentialities of 
waste heat recovery were investigated for a typical four- 
eycle and for a typical two-cycle engine. 

The second portion of the paper is reprinted in full below. 


Waste Heat Recovery PRactice. 

Apart from early practice on direct-fired forge and 
puddling furnaces, waste heat recovery was first effectively 
attempted on a considerable scale by water-tube boilers, 
the success of these boilers as rapid heat transmitters 
when fired with solid and gaseous fuels naturally leading 
to their adoption for extracting the sensible heat from 
furnace gases, &c. In particular, numbers of steel works 
and cement works were equipped with these boilers prior 
to the war. 

The author first commenced his waste heat recovery 
investigations on pre-war water-tube waste heat boilers, 
and as those investigations proceeded, one important fact 
became clear, namely, the difference between the heat 
absorption problems involved in “high-grade "’ waste 
heat recovery, where conditions approximated to those in 
solid-fuel firing practice, and in the recovery of waste 
heat from low-grade gases, such as occur in* regenerative 
furnace practice. 

In the first instance, the proportion of heat absorbed by 
radiation is high, hence the immediate success of the water- 
tube boiler, which is pre-eminently a radiant heat absorber. 
In fact, under solid fuel firing conditions, some 70 per 
cent. of its total evaporation occurs through radiation and 
in the rows of tubes facing and contiguous to the fire. 
Beyond this zone, the evaporation per unit of heating 
surface falls rapidly and in general practice the economiser 
or air heater or both, if employed, deal with the “ tail 
of the gases. The fundamental difference in the case of 
low-grade gases can be clearly understood from Stefan's 
law, which states that heat absorption by radiation varies 
as the fourth power of the absolute temperature of the 
heating medium. Obviously, therefore, a standard fuel- 
fired design of water-tube boiler applied to a low-grade 
heat absorption problem suffers a “delayed action” 
process, owing to the fact that the radiant heat absorbing 
properties of the first section of the heating surface are in 
operation far below rating ; that is to say, the heat trans 
ference depends mainly on conducted heat. The result 
is that for efficient extraction of heat from the waste gases 
the economiser has too much to do, and hence there is a 
surplus of hot water. : 

When the radiant heating effect is small, all attention 
must be focussed on obtaining the best possible heat 
interchange results by actual conduction ; that is, intimate 
molecular contact between the gas particles and the walls 
of the heating surface is called for. To enable the water 
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Fic. 3.—Waste-Heat Boiler on Soaking Pits. 
(Spencer- rt.) 
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an island opposite the mill in the Ottawa River, forming a ; waste heat recovery in steel works was based on the dia- 


natural and safe holding ground for the wood. On the | gram reproduced in Fig. 1. 1 
Gatineau River the company owns over 7000 square | organisation and by utilisation of all the surplus industrial | sary to place the tubes closer together, particularly towards 


He claimed that by proper 


tube boiler to cope with these altered circumstances 
when dealing with low-grade gases, it was therefore neces- 
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the back of the boiler, and so to break up the gas stream 
and enforce close contact between the gas and the tubes. 
The disadvantages of this arrangement were two-fold ; 
it involved a heavy increase of draught drop through the 
boiler and it interfered with tube cleaning on the gas side 
of the heating surface. The first of these disadvantages 
unfortunately led to further trouble, which gradually 
developed when the boiler had been operating for some 


Fic. 4,— Waste-Heut Boiler on Glover-West Vertical Retort 
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time. This was due to air infiltration through the casing, 
adding to the volume to be handled by the induced draught 
equipment and also cooling the gases en route through the 
boiler. 
The great advantage possessed by the fire-tube boiler 
dealing with waste heat problems involving low- 
temperature gases is readily realised, and a period of 
detailed investigation on locomotive boilers was of assist- 
ance to the author. 


Fic.5 —Waaste-Heat Boiler on Woodall-Duckham Vertical Retorts. 


(Spencer-Bonecourt). 


































| fire-tube boiler’s advantages. With low-grade gases, how- 
ever, the draught problem. becomes acute, as unlimited 
addition to the heating surface has obvious disadvantages. | 


If the tubes of the water-tube boiler are closely spaced, 
so as to effect continuous contact, the fan power becomes 
excessive, but the straight run path of the fire-tube boiler 
is ideally suited to high gas velocity practice, resulting 
in the high heat transmission rates accompanying the 
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phenomenon of turbulent flow which occurs when certain 
gas speeds are reached or exceeded. 

Summing up, the water-tube boiler has a definite field 
for waste heat recovery practice, when the gases approach 
fuel-firing conditions, and this field can be extended by 
suitably disposing the tubes for better contact heating 
effects, provided moderate draughts are employed. 

For low-grade gases, particularly from regenerative 
furnaces, the fire-tube boiler has a practically unchallenge 























































































































The types of fire-tube boiler unit suitable for both steel 
works and gasworks practice are practically identical, 
and typical installations are shown in Figs. 2, 3, 4, 5 and 6. 
| The following details need attention in considering indi- 

vidual problems :— 

(a) There is a greater variation in rates of gas flow in 
steel furnace plant, particularly in the case of melting 
furnaces, than in gasworks practice, except in water gas 
plants, which are mentioned below. 

(6) As a rule, tube-cleaning arrangements on the gas 
side of the heating surface have to be more effective in 
steel works plants owing to the greater difficulties asso 
ciated with the deposits, due to the practice of hydro 
carbons in the producer gas, coal being the fuel instead of 
coke as in a gasworks,.and fine dust from the bath and 
linings of melting furnaces, which tends to congeal. 

(c) Electrical gear for fan operation, &c., needs more 
protection in gasworks installations, owing to the presence 
of finely divided coke dust in the atmosphere. 

(d) Close attention must be paid to such details as fluc 
lay-outs and proportions, the effective insulation of intake 
flues, suitable damper gear, and the correct proportioning 
of induced draught equipment. The last is particularly 
important where very accurate adjustment is required on 
the furnaces or retorts. Many waste heat recovery schemes 
are spoiled by inattention to details of this sort. 

(e) On water gas and similar plant, such as complete 
carbonisation units, operating on a “ blow "’ and “ run ”’ 
sequence, the boiler operates under pressure, its resistance 
being superimposed on the plant circuit, and success in 
these cases depends largely on burning adequately the 
products of the “ blow ”’ period. Although easily burnt 
when liberated directly to the atmosphere, these are far 
less combustible when confined in a flue, as the carbon 
monoxide often passes in a stream line through the boiler 
unburnt. The inlet chambers of such boilers must be of 
special design, with auxiliary secondary air blast and 
mixing arrangements to effect complete combustion at the 
correct period. Again, the intermittent nature of the 
steam-making period and the varied steam demand of the 
plant and its auxiliaries calls for adequate water and 
steam space, otherwise cyclic priming and heavy variations 
in steam pressure occur. 

Waste heat boilers on internal combustion engines have 
one feature in common with the last-mentioned class of 
boiler, i.e., they operate under pressure, in this instance 
superimposed on the engine circuit. Owing, however, to 
the rapid cooling of the gases passing through the boiler, 
with a resultant rapid fall in velocity, the back pressure 
set up by a suitably designed boiler is invariably less than 
occurs in the standard silencer. This rapid reduction in 
gas volume makes the waste heat boiler a very effective 
substitute for the silencer. 

As a general rule, comparatively heavy back pressures 


Fia.6.—Waste-Heat Boiler on Horizontal Retort Settings. 


(Spencer-Bonecourt.) 
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As already stated, where the waste gas conditions 
approximate to fuel firing practice, the water-tube boiler 
is an extremely effective waste heat boiler. The only 
advantages which the fire-tube boiler can claim under such 
conditions are its smaller size and its ability to stand high 
draught drops without air infiltration. Where space is 
not a serious factor, the water-tube boiler can be of 
suitable dimensions to allow a large heating surface and a 
low draught drop, thereby discounting the second of the 


able field, owing to its suitability for high draught dreps, 
coupled with high heat transfer coefficients. 

Practical examples of waste heat recovery plant will be 
confined to fire-tube practice, as this represents the work 
with which the author has been most closely associated 
during recent years. It should be made clear, however, 
that he does not in any way condemn the water-tube 
boiler when applied to waste heat recovery, because such 
an attitude would be indefensible. 








are permissible in internal combustion engmes. <A perusal 
of the reports of the Marine Oil Engine Trials Committee 
demonstrates this point. Hence a closely spaced water- 
tube or thimble-tube boiler can, under these conditions of 
service, be very effective, as good contact heating is not 
prejudiced by high resistance to gas flows. 

The question of auxiliary firing occasionally arises in 
connection with waste heat recovery schemes. With a 


fuel fired design of boiler, this is readily arranged for the 
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full rating on a heating surface basis, and even on a boiler | 


designed purely for waste heat recovery, alternative firing, 
producing an evaporation figure equivalent to the output 


Taste I.- 


Vertical retort settings. 


Nine Elms (Gas Oldbury 
Light and Coke 


Company) 


. Gasworks 


. Type of retort Glover-West Glover-West 
.* 
7,060 

12,000 


590 


3. Fuel per hour, Ib of coke 
12,000 


. Calorific value of fuel (lower) 
B.Th.U. per Ib. 
Temperature of 
boiler inlet 
Temperature of gases 
boiler outlet = T, 
. CO, content in waste gases, 
per cent. 
Equivalent excess air, 
cent. 
. Number of boilers under test 
Total heating surface, “4: ft. 
- Duration of test . 
Average steam pressure, ib. 
per sq. in. 
3. Saturated steam 
ture T. 
. Superheat 
Feed temperature 
5. Evaporation per 
actual, Ib. 
. Evaporation factor 1-3 
3. Evaporation per hour, from 37,é 3,2 
and at 212° F., Ib. 
. Evaporation per hour, 
Ib. of fuel, Ib. 
Evaporation per hour, per 
sq. ft. of heating surface, 
Ib. 
Total fan horse-power 
2. Steam equivalent of fan 
power, lb. 
23. (22), percentage 
steam 
Extraction efficiency 


gases at 800 850° C. 
T, 
at 230 195° C. 


14-4 


12 
per 113 75 
2° I 
6,800 1,420 
16 hours 24 hours} 
115 85 
tempere F. (175° C.) 328° F. 
247° F. 
— 52° F. 
hour, 2,390 


per 


of total 


T, 7 < 100 per cent 
Calculated evaporation per 

Ib. fuel, assuming 86 per 
cent. producer efti., Ib. 

26. Percentage difference be 
tween (19) and (25) 

27. Method of measuring evapo 
ration 


(165° C.) 


balance each other in the complete sequence of factors 
| which determine the result. .Table II. gives test figures 
on typical steel melting furnaces, and Table IIT. refers to 


Test Results from Waste Heat Recovery Plant on Gas Retort Settings. 


Horizontal retort settings. 
Beckton (Gas | Bromley (Gas Croydon 
Light and Coke | Light and Coke 
Company) Company) 


Hull (British 
Gas Light 
Company) 

Drakes, with 

regeneration 


Gibbons, with 
regeneration 


Drakes, with 
regeneration 


Woodall-Duck- 
ham, with 
regeneration 

80 4,000 
12,000 12,000 


6,300 
12,000 
699 


582° C. 655° C. 


228° C, 243° C, 


14-0 


12-5 


lle 80 
17 3 ‘ 
1,220 6,880 8,800 
72 hours 16 hours 12 hours 
99 155 674 


1,850 
28 days 
100 
338° F (170° C.) 368° F. (187° C.) 3 F. (157° F.) 338° F. (170° C.) 
127° F. 
160° F. 
13,250 


106° F. 
199° F. 
3,340 


Tank and steam Tank Water meter 


meter 


Water meter 


* This installation consists of three boilers, two working and one standby. 

+ One of two boilers, each taking the waste gases from half the installation of settings. 

' Gas plant operating at approximately half rated output when test was made. 

§ Fan driven by geared turbine and all exhaust steam utilised by feed heater to raise initial feed to 199° F. 


| Fans driven by geared turbines and all exhaust utilised by feed heater to raise initial feed to 160 


on waste heat, can readily be applied. Such a boiler, 
however, is inherently unsuited for heavy fuel firing with 
correspondingly high increases in evaporation per unit of 
heating surface, on account of the ease with which it 
could be overforced. Undoubtedly, the simplest and 
best arrangement, especially in a large works, is to install 
an auxiliary boiler or set of boilers designed for solid fuel 
firing, and by keeping the two sections entirely separate 
to get the best all-round results. 

On certain types of motor ship there is nowadays a 
tendency to fit one boiler only for sea and port work, 
especially where steam is not essential to main engine- 
room requirements. As it is only necessary to reproduce 
normal waste heat evaporations when such boilers are 
fired with oil, the problem becomes a simple one. 

The marine field appears to subdivide itself into the 
following three groups : 

(1) Tankers.—Small steam requirements at sea, but 
heavy port steaming, owing to the cargo pumps and tank 
heating. These services require comparatively large oil- 
fired boilers, so that for sea services a straight waste heat 
boiler with perhaps one of the other boilers under light 
firing is sufficent. 

(2) Passenger Ships.—Steam is required almost entirely 
for heating services as all power is electrical. Either a 
combination boiler meets the case or a straight waste 
heat unit with a small donkey boiler as standby and for 
port services. The latter arrangement is very convenient, 
as it enables the waste heat boiler to be out of action in 
port when the engines are being adjusted or overhauled. 

(3) Cargo Ships.—The sea-going conditions in this case 
are similar to those in (1), and requirements vary widely. 
On ships making frequent calls, the all-electric deck equip- 
ment with its high efficiency compensates for higher capital 
cost, while on ships making long trips without intermittent 
calls, present practice appears still to call for steam deck 
machinery. With all-electric auxiliaries, the best use for 
the waste heat steam would appear to be to operate a 
steam-driven generator in parallel with the oil engine 
driven generator. Heating steam could then be “ bled ”’ 
from the steam generator, or the exhaust used for heating 
purposes. Alternatively, the steam could be concentrated 
on the supercharger, where fitted. 

Mention may be made of the possibilities of getting a 
return from the cylinder jackets as an adjunct to the 
waste heat boilers. The high efficiency of the “Still” 
cycle depends on this item. With the ordinary oil engine 
the water leaving the jackets is of little use, on account of 
the hot-well supply already available for the boiler from 
the condenser and the fact that sea water cooling is 
common practice within the present temperature limits 
which are worked to. 

TypicaL PERFORMANCE FIGURES. 

Table I. sets forth some test figures obtained by the 
actual operating staff under ordinary working conditions 
on various types of gas retort settings. One item gives 
the caleulated results compared with actual results, and 
it will be noticed that the discrepancies are very small. 
Every care was taken in obtaining the readings, but in 
view of the difficulties in eliminating small errors, the 


Table shows that the general trend of such errors is to 


F. 


a motor ship. The author acknowledges his indebtedness 
to the engineers concerned for permitting him to publish 
these results. 


Test Results from Waste Heat Recovery Plant on Steel- 
melting Furnaces. 


Taste IT. 


Partington Steel 
Iron and Steel and Iron Com- 
Company pany 
2. Type of furnaces under test Two Talbot fur- 55-60-ton open- 
naces hearth furnace 
2.600 690 
16-2 4-6 
67 27} 


12,000 


. Works Frodingham 


. Total weekly capacity, tons 

. Total steel per hour, tons 

. Coal in producers per hour, 
ewt. 

. Calorific value 
B.Th.U. per Ib. 

. Coal per ton of steel, cwt... 

. Duration of test , 

. Total heating surface, 
ft 


coal, 12,600 


of 
4-125 

os 16 hours 

sq. 13,630 


inlet 670° C. 


. Mean temperature 


1 
- Mean outlet temperature 212° C. 

9-4 
150 
98 


. Mean co, per cent. 
. Excess air, per cent... 
. Steam pressure, lb. per sq. 
inch 
T, |337°F. sg C.) 344° 


5. Steam temperature 
200° 


. Feed temperature 

. Superheat .. 

. Evaporation factor 

. Steam per hour, actual, Ib. 

. Steam per hour from and at 
212° F., lb. 

. Steam per hour from and at 
212° F. per Ib. of coal, tb. 

2. Steam per hour from and at 
212° F. per ton of steel, 
Ib. 

3. Steam per hour from and at 
212° F. per sq. ft. of 
heating surface, Ib. 

. Equivalent of (22) as coal 
at 9 lb. per lb., cwt. 

. Net coal consumption per 
ton of steel, ewt. 

. Percentage saving 

. Extraction efficiency 


l -05 
33,000 
34,600 


1,930 


ol 
= = T. x 100 per cent 
Total I fon horse-power 
29. Steam equivalent of fan 
power, lb. 
29) as percentage of total 5-3 
tea 


131 
1,840 


9-9 


4-6 with 82 | 2-88 with 74 
per cent. pro- | per cent. pro- 
ducer efficiency. ducer efficiency. 
Steam meter | Tank and water 
meter 


steam 
. Calculated oo per 
Ib. of coal, Ib. 


2. Method of meaguring eva- 
poration 


As a rule, it is much easier to obtain full test figures on 
gas plants, as the retort house is a self- contained unit, 
and it is therefore possible to isolate the feed water, fuel 





to producers, &c. In the case of steel plant, special 
arrangements have to be made for individual tests, as the 
feed system is common to other parts of the plant, and 
Test Results from Waste Heat Boiler on m.v. 
“ Woensdrecht ” (Mesers. Van Ommeren). 


(Single-screw tanker fitted with M.A.N. four-stroke engine.) 
1. Average engine, 8.H.P. .. .. 1,850 
Oil per 8.H.P. hour .. -. 180 grammes = 0-4 Ib. 

. Calorific value of oil. . 18,000 B.Th.U. net per Ib. 

Inlet temperature to boiler 806° F. (430° C.)* 

Outlet temperature from boiler 437° F. (225° C.)* 

Steam pressure, 120lb. to 
135 Ib. per sq. in. 

. Steam temperature 

Mean CO, in exhaust 

Excess air .. 

Steam per hour, ¢ actual 

. Evaporation factor .. : 

. Steam per hour from and at 

212° F. ‘ in 


Taste IIL. 


Pm oe bo 


127} Ib. ~~ . in. 
346° F. (175° C.) 

7} per cent. 

100 per cent, (approx.) 
1,660 Ib. 

1-12 


oem 


—-—— 
we S 


1,860 Ib 
1 Ib. 


. Steam per B.H. P. hour 
730 sq. ft. 


- Heating surface of boiler 

. Steam per sq. ft. of 
surface .. . 

. Services carried by boiler 


aie 


—--- 
ot ce 


2-55 Ib. 

Steering gear, 
namo, general 
pumps 


15 kW dy- 


service 


o 


H.? 


con 


- Caleulated steam per B. 
hour under the above 
ditions 1-03 Ib. 


* Taken by thermometer. 


producers are arranged in one large battery feeding various 
types of furnaces. 


Some Possrpitities or Waste Heat Recovery. 


Steel Plants.—Where whole of the steel plant is 
collected in one unit, the ideal of the “ self-supporting 
works ”’ is readily attainable ; that is to say, by proper 
waste heat recovery together with full utilisation of surplus 
coke oven and blast-furnace gas, the works can operate on 
the coal used in the coke ovens only. Even the producer 
coal and resultant gas is replaced by an equivalent gas 
consisting of mixed blast-furnace and coke oven gas. 
The result is that the net coal consumption per ton of 
finished steel can be reduced in certain cases from about 
65 cwt. to approximately 32 cwt. Taking a figure of 
35 ewt. to allow a margin and to include small outside 
services, the saving of 30 cewt. at 12s. 6d. per ton means an 
economy on fuel alone of nearly 19s. per ton of finished 
steel. This fuel saving is accompanied by considerably 
reduced labour and handling charges. On a steel plant 
making 200,000 tons of steel per annum, a saving of 
£190,000 on fuel alone constitutes a very big item. 

Carbonising Plants.—Practice has shown that the 
normal gasworks can meet the whole of its power and 
process requirements by means of waste heat steam, and 
in this instance it must be remembered that compara- 
tively small power units, with consequent low efficiencies, 
are involved. 

In the author’s opinion, the electricity supply and the 
gasworks in every town should be interlinked and under 
one control, such an arrangement having many advan- 
tages. The general scheme would be to use all coke breeze, 
and any other coke not required for sale, in high-pressure 
boilers. Waste heat recovery would be employed at 
medium pressures, to obtain the best quantitative results, 
and the steam from the two sources would be combined 
in mixed-pressure turbines, or, alternatively, a system 
of high and medium-pressure turbines, ‘* bleeding "’ low- 
pressure process steam. All works services would, of 
course, be electrified. 

The gasworks of Great Britain carbonise some 16 million 
tons of coal perannum. Assuming that this coal uses 14 per 
cent. of its weight of coke for carbonisation, the total 
annual consumption of fuel coke is 2,240,000 tons. With 
settings properly arranged for waste heat recovery, 4 tons 
of steam per ton of coke would be an average figure to 
represent both modern vertical retort practice and modern 
regenerative horizontal retort practice. Therefore, nearly 
9,000,000 tons of steam would be available. Before 
the advent of waste heat recovery practice, gasworks steam 
was generated from coke breeze at, say, 6 tons of steam 
per ton of breeze. Therefore, waste heat recovery adopted 
throughout our home works would represent 1,500,000 
tons of coke breeze saved for other purposes. At 10s. per 
ton, this is equivalent to £750,000. 

In dealing with both steel plants and carbonising plants, 
the subject of waste heat recovery is, of course, closely 
interlinked with the complementary subject of the effec- 
tive utilisation of the steam. Each individual works has 
to be properly reviewed before the best all-round solution 
can be found. Low-pressure steam from turbines for 
process work, steam accumulators to balance supply and 
demand, and the elimination of small isolated heat engines 
as prime movers are among a number of salient features 
in this aspect of the subject. 

In selecting steel plants and carbonising plants as two 
of the three main examples of the application of waste 
heat recovery, the author has included two of our greatest 
national users of coal ; but the principles underlying waste 
heat recovery apply equally to all branches of industry 
involving heat processes, such as cement manufacture, 
brick and pottery manufacture, metallurgical works of all 
kinds, chemical works and so forth. The cement industry, 
in particular, has been a happy field for waste heat recovery 
practice ; where the dry process is in operation, the waste 
gas conditions closely approximate to fuel firing practice, 
and the water-tube boiler has found extremely successful 
application. In the wet process, with waste gases at about 
400 deg. Cent., or even less, the author’s firm has success- 
fully applied the fire-tube type of waste heat boiler. 

An important problem in connection with waste heat 
recovery from the technical point of view, is that asso- 
ciated with steam generation in two stages. The advent 
of the big unit boiler fired with pulverised fuel and gene- 
rating steam at a high initial pressure would appear to be 
best met by two-stage steam generation. The main boiler 
would be a high-pressure water-tube unit, designed 
chiefly for radiant heat absorption, and would be followed 
by a secondary boiler of waste heat design, operating at 
low pressure. The steam from this would be used for 
feed heaters, evaporators, de-gasifiers, &c., and any surplus 
would be used in the low-pressure stages of the turbines. 
The superheater would be interposed between the two 


the 





